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A
FOREITORD
r l s t o t l e  h a s  s u g g e s t e d , by  h i s  t e l e o l o g l c a l  a p p ro a c h  
t o  B io lo g y ,  t h a t  s t r u c t u r e  may be  e x p la in e d  b y  a  r e f -  
: e r e n c e  t o  th e  r e a l i s a t i o n  o f  some p u rp o s e  o r  e n d , 
and t h i s  seem s t o  b e  e m in e n t ly  t h e  c a s e  when c e r t a i n  
c h e m ic a l  a s p e c t s  o f  th e  q u e s t io n  a r e  r e v i s e d ,  -  t h u s ,  
th e  r e l a t i o n s h i p  b e tw e e n  b i o l o g i c a l  s p e c i f i c i t y  and 
c h e m ic a l  c o n s t i t u t i o n ,  a n d , h e n c e ,  t h e  d e p e n d e n c e  o f  
s t r u c t u r e  on  s p e c i f i c i t y  and f u n c t i o n a l  r e q u i r e m e n ts  
a r e  now w e l l  knovm# T h is  th e o r y  o f  t h e  f i n a l  c a u s e  
s t a t e s  t h a t  f u n c t i o n  d e te r m in e s  s t r u c t u r e  and I t  i s  
r e a s o n a b l e ,  w i th i n  l i m i t s ,  t o  add a s  a  c o r o l l a r y ,  
t h a t  f u n c t i o n  may b e  e l u c id a t e d  b y  t h e  e x a m in a tio n  
o f  s t r u c t u r e ,  o r ,  m ore g e n e r a l l y ,  t h a t  a  p ro m in e n t 
s t r u c t u r e  m ust s e r v e  t o  f u l f i l  a  p a r t i c u l a r  f u n c t i o n  
o r  f u n c t io n s *
1 .
2 .
Nov/, v/hen th e  g e n e r a l  c h a r a o t e r  1 s t i o s  o f  
t h e  s im p le  s u g a r s  a r e  e x a m in e d , i t  i s  r e v e a le d  t h a t  t h e s e  
s u b s ta n c e s  a r e  c a p a b le  o f  r e a c t i n g  in  a  m anner i n d i c a t i v e  
o f  th e  g ro u p  o f  a ld e h y d e s  and k e t o n e s .  vVhen i t  i s  
f u r t h e r  c o n s id e r e d ,  m o re o v e r , how e x t e n s i v e l y  s u g a r s  a r e  
d i s t r i b u t e d  in  l i v i n g  o rg a n is m s , a n d , hov/ i n t i m a t e l y  
th e y  h av e  b e e n  shov/n t o  b e  c o n c e rn e d  w i th  p h y s i o l o g i c a l  
m e ta b o lism  in  so  many r e s p e c t s ,  t h e  p r o b a b i l i t y  i s  a t  
o n ce  s u g g e s te d  t h a t  t h e s e  c a rb o n y l  p r o p e r t i e s  a r e  b y  no 
m eans f o r t u i t o u s  o r  i n c i d e n t a l  b u t  a r e  s i g n i f i c a n t  
f u n c t i o n a l l y .
The im p o r ta n c e  b i o l o g i c a l l y  o f  t h e  a l d e -  
:h y d ic  fo rm  o f  g lu c o s e  h a s  b e e n  s u g g e s te d  b y  s e v e r a l  
w r i t e r s  and N ef h a s  o p in e d  t h a t  t h i s  m o d i f i c a t i o n  i s  
t h e  r e a c t i v e  one v i t a l l y ,  t h e  r i n g  c o n f i g u r a t i o n  b e in g  
r e g a r d e d  a s  an  i n a c t i v e  s to r a g e  fo rm  and t h e  v a r y in g  
l a c t a l  m o d i f i c a t i o n s  a s  a d e v ic e  o f  N a tu re  f o r  m ore 
n i c e l y  r e g u l a t i n g  t h e  r e a c t i v i t y  o f  t h e  s u g a r  m o le -  
: c u l e  ( l ) .  T h u s , t h e  y - s u g a r s  p o s s e s s  t h e  p r o p e r ty  
o f  e a s y  l a c t a l  r u p t u r e  and t h e i r  in c r e a s e d  r e a c t i v i t y  
may b e  due  t o  t h e  e a s e  w i th  w h ich  th e y  assum e a  f r e e  
c a rb o n y l  c o n f i g u r a t i o n .
A d d i t i o n a l l y ,  t h e  r i n g  s t r u c t u r e  o f
5 .
f r e e  s u g a r s  may f u n c t i o n  in  a p r o t e c t i v e  c a p a c i t y  t o  m ask 
t h e  h ig h ly  r e a c t i v e  c a rb o n y l  g ro u p in g  w h ich  m ig h t o t h e r -  
:v /is e  te n d  t o  en g ag e  in  e x t r a m e t  a b o l i e  r e a c t i o n s  w h ich  
w ould l i m i t  t h e  c a p a c i t y  o f  t h e  s u g a r  a s  a  s o u rc e  o f  e n e r -  
:g y :  t h i s  i s  a c h ie v e d  b y  r e d u c in g  t h e  c o n c e n t r a t i o n  o f
t h e  f r e e  a ld e h y d ic  m o ie ty  t o  n e g l i g i b l e  p r o p o r t i o n s ,  w h ic h , 
h o w e v e r, a r e  s u f f i c i e n t  f o r  a  s u i t a b l y  c a t a ly s e d  r e a c t i o n  
and t h e  e q u i l ib r iu m  ch an g e  o c c u r s  r a p i d l y  f ro m  a  c y c l i c  
t o  an  a c y c l i c  fo rm .
B u t i t  i s  d a n g e ro u s  t o  s t a y  o n ly  "upon  
t h e s e  s a t i s f a c t o r y  and s p e c io u s  c a u s e s "  a n d , a t  a l l  
t im e s ,  i t  i s  w e l l  t o  r e c a l l  t h a t  t h e  d e v e lo p m e n t o f  s u g a r  
s t r u c t u r e  m ust h av e  b e e n  s u b j e c t  t o  d e f i n i t e  p h y s i c a l  
c a u s e s ,  b o th  c a u s e s  b e in g  t r u e  and c o m p a t ib le .  I t  i s  
o n l y ,  f o r  e x a m p le , when p h y s i c a l  c o n s i d e r a t i o n s  a r e  m ade, 
t h a t  some e x p l a n a t io n  i s  f o r th c o m in g  f o r  t h e  l i m i t e d  
num ber o f  h e x o s e s  w h ich  h av e  a  n a t u r a l  o c c u r r e n c e .
"IT iile i t  i s  b e in g  s t r e s s e d  h e r e  t h a t  some 
s i g n i f i c a n c e  m ig h t a t t a c h  t o  t h e  a ld e h y d ic  p r o p e r t i e s  o f  
s u g a r s  in  t h e i r  n a t u r a l  e n v iro n m e n t ,  i t  i s  n o t  d e s i r e d  
t h a t  any  d e t r a c t i o n  sh o u ld  b e  made fro m  t h e  Im p o rta n c e  
o f  t h e  c y c l i c  m o d i f i c a t i o n s  w h ic h  r e q u i r e s  no U l u s -  
: t r a t i o n .
4 .
E v id e n c e  f o r  t h e  r o l e  o f  c a r b o n y l  p r o p e r -  
: t iG 3  i s  l e s s  h y p o t h e t i c a l  i n  t h e  c a s e  o f  c e r t a i n  d é r i v a ­
i t  iv e s  o f  g lu c o s e  (£ )  and o f  f r u c t o s e ,  a n d ,  t h e r e f o r e ,  
r e f e r e n c e  w i l l  b e  made t o  t h i s  l a t t e r  h i g h l y  im p o r ta n t  
h e x o se  s i n c e  i t  o c c u p ie s  su c h  a  c e n t r a l  p o s i t i o n  in  m eta- 
i b o l i c  p r o c e s s e s *
An a n a l y s i s  o f  t h e  r e a c t i v i t y  o f  5 -m e th y l 
and 5 ,6 - d im e th y l  g lu c o s e  ( 3 , 4 )  and o f  o t h e r  r e l a t e d  oom- 
: p o u n d s , r e v e a l s  a  g r e a t e r  te n d e n c y  f o r  t h e s e  s u b s ta n c e s  
t o  assum e an  a ld e h y d ic  c o n f i g u r a t i o n  and i t  i s  c o n c lu d e d  
t h a t  t h e  p r o p o r t i o n  o f  t h e  a ld e h y d ic  fo rm  in  s o l u t i o n s  
o f  su c h  'g' - d e r i v a t i v e s  i s  n o t  i n c o n s i d e r a b l e  (5)*  S im - 
t i l a r  o b s e r v a t i o n s  h av e  b e e n  r e c o r d e d  a l s o  w i th  r e s p e c t  
t o  t h e  n a t u r a l l y  o c c u r r in g  p h o s p h o r ic  e s t e r s  o f  f r u c t o s e  
and t h e  te n d e n c y  t o  r e a c t  i n  t h e  k e to  fo rm  i n c r e a s e s  
w i th  t h e  num ber o f  p h o s p h a te  r e s i d u e s  ( 6 ) ,  a  r e s u l t  
w h ich  c o u ld  b e  e x p e c te d ,  p e r h a p s ,  w hen t h e  e l e c t r o n i c  
d i s t r i b u t i o n s  and t h e  p l a n a r i t y  o f  t h e s e  f u r a n o s id e  
m o le c u le s  a r e  c o n s id e re d *  ^Then, in  a d d i t i o n ,  i t  i s  
r e c a l l e d  t h a t  k e to  s u g a r s  g e n e r a l l y  d i s p l a y  in c r e a s e d  
r e a c t i v i t y  ( f o r  e x a m p le , t h e i r  r e a c t i o n  w i th  ^ e l i -  
iv m n o ffT s  r e a g e n t )  i t  a p p e a r s  t h a t  f r u c t o s e  d ip h o s -  
ip h a te  h a s  t h e  p a r t i c u l a r  f u n c t i o n  o f  r e a c t i n g  a s  a
5 .
k e to n e  and t h i s  i s  s e e n  t o  be  so  v/hen i t s  p o s i t i o n  in
o a p b o h y d ra te  m e ta b o l is m  i s  r e v i e w e d .  Of p a r t i c u l a r
i n t e r e s t  i n  t h i s  r e s p e c t  i s  t h e  enzym ic  c o n v e r s io n  o f
t h e  d ip h o s p h a te ,  b y  a  r e v e r s a l  o f  t h e  a l d o l  o o n d e n s -
: a t i o n ,  t o  g ly o e r a ld e h y d e  and d ih y d r o x y a c e to n e , t h a t  i s ,
i n t o  tv/o i n t e r c o n v e r t i b l e  th r e e - c a r b o n - a to m  c o m p o n en ts ,
a n d , c o n v e r s e ly ,  t h i s  fo rm  o f  f r u c t o s e  ca n  b e  e l a b o r a te d
r e a d i l y  fro m  one th re e -m e m b e re d  m o le c u le :  t h i s  p ro c e d -
: u r e  m u s t , i n e v i t a b l y ,  r e s u l t  i n  t h e  f o r m a t io n  o f  a  k e to
s u g a r ,  i f  i t  i s  t o  b e  o f  t h e  n o rm a l t y p e ,  b u t ,  a t  t h e
sam e t i m e ,  i t  p r e s e n t s  a  m ore f a c i l e  a p p ro a c h  t o  th e
»
a n a b o lis m  o f  g lu c o s e  and a  m ore a t t r a c t i v e  l i n k  s im u l t -  
: a n e o u s ly  w i th  t h e  f a t s  and c e r t a i n  am ino a c i d s .  I t  
w o u ld , t h e r e f o r e i  a p p e a r  t h a t  t h i s  e n t e l e c h a i c  m o le c u le  
h a s  b e e n  s p e c i f i c a l l y  r e t a i n e d  s in c e  i t  n o t  o n ly  d i s p l a y s  
t h e  d e s i r a b l e  a t t r i b u t e s  o f  a  h e x o se  w h ich  may b e  o o n v e r -  
: t e d  b y  W alden i n v e r s i o n  on c a rb o n  atom  f o u r  and by  lo b y  
d e  B ru y n -v an  E k e n s te in  r e a r r a n g e m e n t  t o  t h e  r e m a in in g  
n a t u r a l  h e x o s e s ,  b u t ,  e s p e c i a l l y ,  b e c a u s e  i t  p o s s e s s e s  
t h e  p a r t i c u l a r  a d v a n ta g e  o f  f a c i l e  m u ta t io n  t o  a  c a rb o n y l  
com pound.
I t  seem s r a t h e r  s u r p r i s i n g  t h a t  t h e  e x t e n -  
: s i v e  vo lum e o f  w o rk  d e v o te d  t o  t h e  s tu d y  o f  s im p le  s u g a r s
6 .
and t h e i r  d e r i v a t i v e s  h a s  b e e n  c o n f in e d  a lm o s t  e n t i r e l y  
t o  t h e  s tu d y  o f  t h e s e  com pounds a s  c y c l i c  l a c t o l s ,  f r e -  
: q u e n t ly  bound In  I n a c t i v e  g l u c o s l d l c  c o m b in a t io n ,  and 
t h a t  t h e  oxo f o rm s ,  t o  w h ich  an  a p p ro a c h  h a s  b e e n  opened  
80 lo n g  ago a s  1916 ( 7 ) ,  and w h ich  h av e  b e e n  shovm t o  
e x i s t ,  on o c c a s i o n ,  In  m ore th a n  t h e  t r a n s i t o r y  am ount 
u s u a l l y  a t t r i b u t e d  t o  them  ( 8 ) ,  sh o u ld  h av e  b e e n  l a r g e l y  
n e g l e c t e d . I t  w ould  a p p e a r ,  t h e r e f o r e ,  m ore th a n  p ro b -  
t a b l e  t h a t  t h e  l i n k i n g  o f  s u g a r  m o le c u le s  w i l l  n o t  b e  
a t t a i n e d  w i th  any  o f  t h e  f a c i l i t y  d i s p l a y e d  In  t h e  n a tu r -  
: a l  w o rld  u n t i l  m e th o d s a r e  em ployed t o  d e v e lo p  t h e s e  o r  
s i m i l a r  p r i n c i p l e s  and I t  I s  In d eed  r e m a rk a b le  t h a t  
I n t e r e s t  In  t h e  a ld e h y d ic  d e r i v a t i v e s  o f  s u g a r s  sh o u ld  
n o t  h a v e  b e e n  r e v iv e d  t o  an y  a p p r e c i a b l e  e x t e n t  u n t i l  
t h e  l a s t  d e c a d e .
The o c c u r r e n c e  o f  t h i s  r l n g - c h a l n  p r o to -  
J t r o p y  h a s ,  n o t  u n e x p e c te d ly ,  g iv e n  r i s e  t o  some c o n t r o -  
: v e r s y  c o n c e rn in g  t h e  n o rm a l fo rm  o f  g lu c o s e ,  a n d . In  
v ie w  o f  t h e  f a c t  t h a t  " d e p e n d in g  on o u t s i d e  p h y s i c a l  
c o n d i t i o n s  o f  s o l v e n t ,  t e m p e r a tu r e ,  e t c .  g lu c o s e  can  
e x i s t  In  v a r y in g  l a c t a l  fo rm s ” , L e lb o w ltz  (9 )  e x p r e s s e s  
t h e  o p in io n  t h a t  t h e  c o n c e p t io n  o f  n o rm a l g lu c o s e  l o s e s  
a l l  m e an in g , w h i l e ,  a t  an  e a r l y  s t a g e ,  F l s c h l e r  (10 ) and
7 .
K l l l a n l  (11 ) h av e  adduced  ex a m p le s  i n  w h ich  t h e  a ld e h y d ic  
fo rm  i s  an  im p o r ta n t  i n t e r m e d i a t e ,  i r r e s p e c t i v e  o f  t h e  
p o s i t i o n  o f  t h e  o xygen  b r i d g e ,  w h i le  t h e  im p o r ta n c e  o f  
t h i s  m o d i f i c a t i o n  a s  a  c o n t r o l l i n g  f a c t o r  i n  m u ta r o t a t i o n  
h a s  b e e n  p o s tu l a t e d  s e v e r a l l y  ( S e e ,  f o r  e x a m p le , 8 )*  
H ow ever, i n  t h e  f o l lo w in g  d i s c u s s i o n ,  t h e  te rm  "n o rm a l 
fo rm  o f  g lu c o s e "  i s  em p lo y ed , in  a g re e m e n t w i th  t h e  m ore 
common u s a g e ,  t o  im p ly  t h a t  fo rm  in  w h ich  g lu c o s e  n o rm a l ly  
e x i s t s ,  t h a t  i s ,  t o  mean th e  c y c l i c  anom er*
The v/orlc o f  t h e  p r e s e n t  r e s e a r c h  a im s a t  
t h e  e x a m in a tio n  o f  a  nev/ a s p e c t  o f  t h i s  im p o r ta n t  ty p e  o f  
s u g a r  d e r i v a t i v e ,  a n d ,  a t  t h e  same t i m e ,  i t  c o n s t i t u t e s  
an  e x t e n s io n  o f  p r e v io u s  r e s e a r c h e s  c o n c e rn in g  t h e  oonden* 
: s a t i o n  o f  a ld e h y d e s  and k e to n e s  w i th  h e x o s e  m o le c u le s *
^Vhile he w as e x a m in in g  t h e  c o n d e n s a t io n  o f  
s im p le  c a rb o n y l  com pounds v / i th  a c y c l i c  s u g a r  d e r i v a t i v e s ,  
i t  o c c u r r e d  t o  F o r t ,  in  t h e  S t*  A ndrew s L a b o r a to r y ,  t h a t  
a  p r o f i t a b l e  i n v e s t i g a t i o n  m ig h t b e  made o f  t h e  c o n d e n s -  
: a t i o n  o f  o p e n -o h a in  g lu c o s e  d e r i v a t i v e s  w i th  d e r i v a t i v e s  
o f  t h e  n o rm a l fo rm  o f  g lu c o s e .  An i n d i c a t i o n  w as o b t a i n -  
:e d  t h a t  a  r e a c t i o n  d id  o c c u r  and t h e  p r e s e n t  d i s c u s s i o n
8 .
d e s c r i b e s  e x p e r im e n ts  d e s ig n e d  t o  r e p e a t  and e x te n d  th e  
sc o p e  o f  t h a t  w ork#
T H E O R E T I C A L
THE
COHDENSATIOn OF OPSN^CHAIN GLUCOSE DERIVATIVES WITH 
DERIVATIVES Of THE NORIIAL FORIJ OF GLUCOSE
INTRODUCTION
The c o n d e n s â t io n  o f  s im p le  a l i p h a t i c  and 
a r o m a t ic  a ld e h y d e s  and o f  k e to n e s  v / i th  c y c l i c  and a c y c l i c  
G lu c o se  d e r i v a t i v e s  h a s  b e e n  c o n s id e r a b ly  i n v e s t i g a t e d  
a n d , t h u s ,  is o p r o p y l i d e n e . e t h y l i d e n e ,  b e n z a l  and many 
s i m i l a r  and r e l a t e d  com pounds a r e  w e l l  known: f o r  ex am p le ,
b e n z a ld e h y d e  c o n d e n s e s  r e a d i l y  w i th  m e th y l g lu c o s ld e  t o  
y i e l d  a  b e n z a l  o r  b e n z y l id e n e  m e th y l g lu c o s ld e  and t h i s  
t y p i c a l  r e a c t i o n  may b e  i l l u s t r a t e d  b y  t h e  e q u a t io n  w h ich  
i s  fo rm u la te d  on  t h e  f o l l a v i n g  p a g e . I t  i s ,  t h e r e f o r e ,  
a  c o n t in u a t io n  o f  t h i s  w ork  t o  a t te m p t  t o  e f f e c t  s i m i l a r  
c o n d e n s a t io n s  e m p lo y in g , a s  t h e  c a rb o n y l  co m p o n en t, o p en -  
c h a in  s u g a r  d e r i v a t i v e s  w h ich  p o s s e s s  a  f r e e  a ld e h y d ic  
g ro u p  and t o  d e te r m in e  w h e th e r  su c h  • g lu c o s y l i d e n e ’ com- 
: p o u n d s a r e  a v a i l a b l e .
I n  v ie iv  o f  v a r i o u s  f a c t o r s ,  h o w ev e r, t h e  
c h o ic e  o f  s u i t a b l e  c y c l i c  and a c y c l i c  d e r i v a t i v e s  i s  o f
9 .
10
im p o r ta n c e  and som ew hat r e s t r i c t e d  f o r  p r e l im in a r y  w o rk . 
Then i t  i s  c o n s id e r e d  how many a r e  t h e  a l c o h o l i c  g ro u p s  
p r e s e n t  i n  e a c h  r e a c t i n g  m o le c u le ,  a n d , c o n s e q u e n t ly  how 
many a r e  t h e  c o n d e n s a t io n s  w h ic h ,  a l th o u g h  n o t  a l l  p r o h -  
: a b l e ,  a r e  p o s s i b l e ,  t h e  a d v i s a b i l i t y  i s  a p p a r e n t  o f  
r e n d e r in g  u n a v a i l a b l e  f o r  r e a c t i o n  a l l  s u c h  g ro u p s  e x c e p t  
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IT ethy l g lu c o s ld e  B e n za ld e h y d e  B e n z y l id  en e  m e th y l
g ^ luooslde
A l l  t h e  a l c o h o l i c  g ro u p s  i n  t h e  s t r a i g h t - o h a i n  d e r i v a t i v e  
s h o u ld ,  t h e r e f o r e ,  b e  s u b s t i t u t e d ,  and i t  r e m a in s  t o  d e t -  
! e rm in e  w h ic h  tw o g ro u p s  s h o u ld  bo l e f t  u n s u b s t i t u t e d  in  
th e  m o le c u le  o f  n o rm a l g lu c o s e ,  a n d ,  t h i s  d e t e r m in a t i o n ,  
i n  t u r n ,  d e p e n d s  on  w h e th e r  a  c o n d e n s a t io n  i s  l i k e l y  t o
11.
o c c u r  m ore r e a d i l y  a t  a l c o h o l i c  g ro u p s  i n  a  1 , 2 -  o r  a
1 , 3 -  p o s i t i o n  w i th  r e s p e c t  t o  e a c h  o t h e r  t o  c r e a t e  a  new 
d io x a la n e  o r  d io x a n e  s t r u c t u r e  r e s p e c t i v e l y ,  and ex am p les  
o f  b o th  su c h  r e a c t i o n s  a r e  r e p r e s e n t e d  in  t h e  s k e l e t o n  
f i g u r e s  on  th e  f o l lo w in g  p a g e .
I w / ,  i f  t h e  v a le n c y  a n g le  f o r  o x y g e n , a s  
d e te rm in e d  f o r  a  s i m i l a r  s t r u c t u r e ,  n am ely  1 ,4 - d io x a n e  
( 1 2 ) ,  i s  ta k e n  t o  b e  a p p r o x im a te ly  a p p l i c a b l e  i n  t h e  
i n s t a n c e  u n d e r  c o n s i d e r a t i o n ,  t h e  e x t e n t  o f  t h e  s t r a i n  
t o  w h ich  th e  v a r i o u s  b o n d s  a r e  s u b je c te d  may b e  r o u g h ly  
e v a lu a te d  by  c a l c u l a t i n g  t h e  a n g le  th ro u g h  w h ich  e a c h  i s  
d e f l e c t e d .  F o r  a  f iv e -m em b e re d  r i n g ,  t h i s  d i s t o r t i o n  
am oun ts t o  0.5® and f o r  a  s ix -m em b ered  r i n g  t o  5 .5 ® , b o th  
i n  an  o u tw ard  d i r e c t i o n ,  a n d , on  t h i s  b a s i s ,  i t  w ould  
a p p e a r  t h a t  th e  p r o b a b i l i t y  o f  a c o n d e n s a t io n  w i th  v i c i n a l  
a l c o h o l i c  g ro u p s  i s  t h e  g r e a t e r .  H ow ever, s h o u ld  t h e s e  
s y s te m s  b e  a llo w e d  t o  assum e a  d i p l a n a r  c o n f i g u r a t i o n  
w i th o u t  s t r a i n ,  b o th  c o n d e n s a t io n s  w ou ld  b e  e q u a l l y  
p o s s i b l e ;  b u t ,  a t  t h e  some t im e ,  i t  i s  im p o r ta n t  to  
r e c a l l  i n  t h i s  r e s p e c t ,  t h a t ,  i n  d e r i v a t i v e s  o f  g lu c o s e  
p o s s e s s in g  a  p y r a n o s id e  s t r u c t u r e ,  t h e  oxygen  atom  and 
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1 3 .
o f  t h e  o t h e r  f o u r  c a rb o n  a to ü is  in  a  S ao h se -I5 o h r s t r a i n -  
: l e s s  c o n f i g u r a t i o n ,  v fh e re a s , a  f u r a n o a id e  r i n g  s y s te m  
l i e s  in  o n e  p la n e  and i s  s u b je c te d  t o  s t r a i n  (1 3 )#
A f u r t h e r  f a c t o r  w h ic h  s h o u ld  n o t  b e  o v e r -  
: lo o k e d  when r i n g  f o r m a t io n  i s  b e in g  c o n s i d e r e d ,  i s  t h e  
n a t u r e  o f  t h e  c a rb o n y l  com ponent s i n c e  t h e  g ro u p s  a t t a c h -  
:e d  t o  t h e  c a rb o n y l  c a rb o n  atom  m u st e x e r t  a  s p a t i a l  
i n f l u e n c e ,  by  v i r t u e  o f  t h e i r  v o lu m e s , on  t h e  a n g le  b e t -  
rw een t h e  tw o ^ v a le n c y  bonds*  c o n c e rn e d  in  t h e  c o n d e n s -  
: a t  i o n .  H ow ever, g e n e r a l i s a t i o n  i s  d i f f i c u l t  i n  t h e  
p r e s e n t  c a s e  a n d , s i n c e  a ld e h y d e s  ( fo rm a ld e h y d e ,  a o e t a l d e -  
rh y d e , b e n z a ld e h y d e )  f r e q u e n t l y  r e a c t  p r e f e r e n t i a l l y  w i th  
t h e  p r o d u c t io n  o f  a  s i x  member ed r i n g ,  i t  h a s  b e e n  c o n s  i d -  
t e r e d  t h a t  a  r e a c t i o n  v jould  o c c u r  m ore r e a d i l y  w i th  
a l c o h o l i c  g ro u p s  i n  a  1 , 3 -  p o s i t i o n  v / i th  r e s p e c t  t o  e a c h  
o t h e r  i n  t h e  m o le c u le  o f  n o rm a l g l u c o s e .  The p o s i t i o n s  
s e l e c t e d ,  t h e r e f o r e ,  w i th  a  v ie w  t o  s u b s t i t u t i n g  t h e  
r e m a in in g  g r o u p s ,  w e re  th o s e  on c a rb o n  a to m s f o u r  and s i x  
w h ic h , m o re o v e r , may b e  b ro u g h t  i n t o  c l o s e r  p r o x im i ty  b y  
a  p u c k e r in g  o f  th e  p y ra n o s e  r i n g .
I
I t  r e m a in s ,  noiv, t o  s e l e c t  t h e  m o st s u i t -  
t a b l e  s u b s t i t u t i o n  and t h e  c h o ic e  l i e s  b e tv /ee n  a c é t y l a t i o n
14,
and m é th y la t io n #  ’« e th y l  g ro u p s  a r e  p a r t i c u l a r l y  a d v a n -  
î t a g e o u s  in  t h a t  th e y  a r e  s t a b l e  u n d e r  m o s t c o n d i t i o n s  and 
a f f o r d  an  e a s i l y  a c c e s s i b l e  c r y s t a l l i n e  1 * 2 ,3 -  d e r i v a t i v e  
o f  n o rm a l g lu c o s e ,  w h e r e a s ,  p en taT o e th y l- a id e h y d o - ^ l u c o s e  
i s  o b ta in e d  a s  a m o b ile  s y ru p  and i s *  t h e r e f o r e ,  m ore 
in c o n v e n ie n t  t o  i s o l a t e  and h a n d le :  on  t h e  o t h e r  h a n d ,
p e n t a a o e t y l - a ld e h y d o - fs lu o o s e  i s  a v a i l a b l e  in  a  c r y s t a l -  
: l l n e  c o n d i t i o n  and a c e t y l  g ro u p s*  m o re o v e r ,  may b e  
rem o v ed , i f  d e s i r e d ,  w i th o u t  t h e  d e s t r u c t i o n  o f  an y  c o n -  
t d e n s a t i o n  p ro d u c t  and may a l s o  b e  r e p l a c e d  b y  m e th y l 
g ro u p s#  However* s i n c e  a c e t y l  s u b s t i t u a n t s  te n d *  u n d e r  
c e r t a i n  c o n d i t i o n s ,  t o  m ig r a te  t o  p o s i t i o n s  o f  h ig h e r  
num ber* and* s in c e  some u n c e r t a i n t y  m u st a lw a y s  b e  e n t e r -  
: t a i n e d  on  a c c o u n t o f  t h i s  p o s s i b i l i t y ,  i t  vjas d e c id e d  
o r i g i n a l l y  t o  a p p ly  m e th y l  s u b s t i t u t i o n  th ro u g h o u t#  The 
m ost f a v o u r a b le  schem e * t h e r e f o r e ,  f o r  I n v e s t i g a t i n g  t h e  
r e a c t i o n  u n d e r  c o n s i d e r a t i o n  i s  t h e  c o n d e n s a t io n  o f  2 , 3 -  
d im e th y l-  oC - m e th y l  g l u c o s id e  w i th  p e n t  am et h y l - a ld e h y d o -  
g lu c o s e  and a  r e p r e s e n t a t i o n  o f  t h e  schem e a s  now e n v i s -  
:a g ed  i s  appended*  (T he o C -g lu c o s id e  w as c h o s e n  b e c a u s e  
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2 .5 -D  Im et h y l - 4  >6»( p e n ta in e th y l^ f^ lu c o s y l ld e n e )  
o( - m e th y l  f^ lu o o s ld o
1 6 .
In  o u r  e x p e r i e n c e ,  h o v /ev e r, c o n s id e r a b le  
d i f f i c u l t y  w as e n c o u n te re d  in  p r e p a r in g  p e n tn m e th y l-  
a l d eh y d o - g lu o o s e  in  a r e l i a b l e  c o n d i t i o n  o f  p u r i t y  and 
i n  q u a n t i t y  s u f f i c i e n t  f o r  r e p e a te d  w ork  on a  com para­
i t  i v o ly  l a r g e  s c a l e ,  and r e c o u r s e  had s u b s e q u e n t ly  t o  b e  
had  t o  a  u s e  o f  t h e  c o r r e s p o n d in g  a c e t y l a t e d  com pound.
A ssum ing a c o n d e n s a t io n  t o  o c c u r  in  th e  
m anner o u t l i n e d ,  i t  i s  n o t  t o  b e  a n t i c i p a t e d ,  d e s p i t e  t h e  
p r e c a u t io n s  i n d i c a t e d ,  t h a t  t h e  p ro d u c t  w ould  bo c o m p le te -  
: l y  hom ogeneous, t h i s  r e s u l t  e v e n tu a t in g  f ro m  t h e  p r o d u c t -  
: io n  o f  w h a t i s  v i r t u a l l y  a  d o u b le  bond i n  t h e  fo rm  o f  
t h e  d io x a n e  r i n g .  C o n s e q u e n t ly ,  t h e r e  a r i s e s  t h e  p o s s i b -  
: i l i t y  o f  c i s - t r a n s  i s o m e r ic  g lu c o s y l id e n e  d e r i v a t i v e s  
w i th  i n d i v i d u a l  p h y s i c a l  c o n s t a n t s .  T h is  phenom enon i s  
n o t  a  nev/ on e  in  s u g a r  c h e m is t r y ,  a n d , i n  t h e  S t.A n d rev /s  
L a b o r a to r y ,  i t  h a s  b e e n  d e s c r ib e d  in  t h e  b e n z y l  id  ene  
s e r i e s  (1 4 ) a n d , i n  a d d i t i o n  t o  t h i s ,  b o th  o f  t h e  is o m e r ic  
b e n z y l id e n e - o ( - m e th y l  g l u c o s ld e s  h av e  b e e n  i s o l a t e d  and 
c h a r a c t e r i s e d  ( 1 5 ) .  F u r th e r m o r e ,  in  v ie w  o f  t h e  asym - 
: m e try  o f  t h e  c a rb o n y l  co m p o n en t, e a c h  o f  t h e  iso m e rs  
im m e d ia te ly  i n d i c a t e d  may p o s s i b l y  e x i s t  i n  t h e  two 
f u r t h e r  m o d i f i c a t i o n s  w h ic h  a r e  d e p ic te d  i n  t h e  f i g u r e s
17.
on t h e  f o l lo w in g  p a g e ; t h a t  i s ,  t h i s  c o n d e n s a t io n  c a n  
r e s u l t  in  t h e  p r o d u c t io n  o f  f o u r  d i s t i n c t  i s o m e r id e s .
S t i l l  o t h e r  p o s s i b l e  end p r o d u c ts  m ig h t 
f e a s i b l y  b e  p ro d u ced  d u r in g  su c h  c o n d e n s a t io n  r e a c t i o n s  
d e p e n d in g  upon t h e  n a t u r e  o f  t h e  r e a g e n t  em ployed  t o  
a s s i s t  t h e  e l i m i n a t i o n  o f  t h e  e le m e n ts  o f  w a te r^  and 
suoh  p o s s i b i l i t i e s  w i l l  b e  c o n s id e r e d  a s  o c c a s io n  a r i s e s *
I t  had b e e n  h o p e d , o r i g i n a l l y ,  t h a t  f u r t h e r  
tiTo d e r i v a t i v e s  m ig h t b e  a t t a i n a b l e  f ro m  e a c h  o f  t h e  c o n -  
: d e n s a t i o n  p r o d u c ts  i n d i c a t e d  b y  s e l e c t i v e  h y d r o l y s i s  o f  
t h e  e t h e r e a l  l i n k a g e s  c r e a t e d  th r o u g h  t h e  ag e n c y  o f  
and jg - g lu c o s id a s e s , b u t  t h i s  h a s  b e e n  shovm t o  b e  
im p r a c t i c a b le  in  a  n o t  d i s s i m i l a r  I n s t a n c e  ( 1 6 ,  17) and 
t h e  a t t a in m e n t  o f  t h i s  h y d r o ly s i s  b y  o t h e r  m eans d o e s  
n o t  a p p e a r  t o  b e  p o s s i b l e .
1 8 .
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i  The g r a p h ic  p a r t s  o f  t h e s e  fo rm u la e  do n o t  r e p r e s e n t  t h e  
L -G lu o o se  s t r u c t u r e  b u t  t h e  D -G lu o o se  o n e  r o t a t e d  th ro u g h
18 0 °
OUTLINE OF THE IvTETHDD
A. SYNTHESIS OF THE INTERimPIARY DERIVATIVES
I  SYrmiESIS OF 2 . S-P PTITPIYL- ol ^  ETHYL GLUCOSIDE
The s y n t h e s i s  o f  S ,3 - à im e th y l - o C - m e th y l  
g lu o o s id e  h a s  b e e n  d e s c r ib e d  i n  a  p a p e r  b y  I r v i n e  and 
S c o t t  ( 1 5 ) ,  and t h e  p ro c e d u re  e l a b o r a t e d  b y  t h e s e  w o rk e rs  
h a s  b een  em ployed : o c -m e th y l f^ lu c o s id e  i s  m e th y la te d  i n  
t h e  S -  and 3 -  p o s i t i o n s  by  t h e  m e th y l i o d id e  and s i l v e r  
o x id e  m ethod a f t e r  a  p r e l im in a r y  s u b s t i t u t i o n  o f  p o s i t i o n s  
4 -  and 6 -  w i th  a  b e n z y l  id  en e  r e s i d u e  w h ic h  may b e  rem oved 
s u b s e q u e n t ly #  T h ese  r e a c t i o n s ,  m ay, t h e r e f o r e ,  b e  r e p -  
: r e s e n t e d  b y  t h e  d ia g ra m s  on t h e  f o l lo iv in g  p ag e  end b y  
t h i s  schem e
oc-îvîethyl g l u e 03 id  e
4 , 6 - b e n z y l id  o n e -  «. -m e th y l  g lu c o s  id  e
2 . 3 -d  i i a e t h y l - 4 ,6 - b e n z y l  id e n e -  - m e th y l  g lu c o s  id  e
2 .3 - d im e t h y l -  -m e th y l  g lu c o s id e #
4 . 6 - B e n z y l id e n e -o c -m e th y l  g lu c o s  id e
S e v e r a l  e x p e r im e n ta l  m o d i f i c a t i o n s  i n  t h e  
p ro c e d u re  f o r  s j m t h e s i s i n g  t h i s  compound fro m  o c -m e th y l 
g lu c o s id e  a r e  d e s c r ib e d  and h a v e  b e e n  exam ined#  The 
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2 .3 -D lm G th y l-  -m e th y l  
g lu c o a ld e
21.
a n h y d ro u s  sod ium  s u lp h a t e  a s  a  c o n d e n s in g  a g e n t , p r o v id e s  
a y i e l d  w h ich  i s  to o  s m a ll  t o  r e n d e r  i t  p r a c t i c a b l e  f o r  
e x te n d e d  v /o rk . U se h a s  t h e r e f o r e  b e e n  made o f  t h e  r e -  
: a c t i o n  d e t a i l e d  b y  F re u d e n b e rg  (1 9 ) w h ich#  w i t h  s u i t a b l e  
m o d i f i c a t io n #  f u r n i s h e s  a  inore d e s i r a b l e  y i e l d  i n  a  
s h o r t  t im e .  The m ethod in v o lv e s  s h a k in g  a  m ix tu r e  o f  
-m e th y l  g lu c o s id e  and b e n z a ld e h y d e  in  t h e  p r e s e n c e  o f  
a n h y d ro u s  z in c  c h l o r id e #  w h ic h  a c t s  a s  a  c o n d e n s in g  a g e n t ,  
when t h e  e le m e n ts  o f  w a te r  a r e  r e a d i l y  e l im in a te d  fro m  
b e tw e e n  t h e  a l c o h o l i c  g ro u p s  on c a rb o n  a to m s f o u r  and s i x  
o f  t h e  g l u c o s i d i c  m o le c u le  and t h e  a ld e h y d ic  r e s i d u e  o f  
t h e  b e n s a ld o h y d e .  The p r o d u c t  i s  e a s i l y  i s o l a t e d  in  
good y ie ld #  and may b e  r a p i d l y  r e o r y s t a l l i s e d .
2 .3 -D Im e th y 1 - 4 .6 - b e n z y l id e n e -o C -m e th y l  g l u c o s i d e .
The d i r e c t i o n s  o f  I r v i n e  and S c o t t  (15 ) 
h av e  b e e n  f o l lo w e d  w i th o u t  c h a n g e  f o r  t h e  p r e p a r a t i o n  o f  
t h i s  compound % 4 # 3 - b e n z y l i d o n e - - m e t h y l  g lu c o s i d e ,  
w h ich  need  n o t  n e c e s s a r i l y  b e  o f  a b s o lu t e  p u r i ty #  (20 ) 
i s  m e th y la te d  d i r e c t l y  in  a c e to n e  w i th  m e th y l io d id e  and 
s i l v e r  o x id e  w hen t h e  tv/o u n s u b s t i t u t e d  h y d ro x y l  g ro u p s  
in  p o s i t i o n  two and t h r e e  a r e  r e a d i l y  and r a p i d l y  m e th y l-  
2 a t e d . The p r o d u c t  may b e  i s o l a t e d  in  a lm o s t  t h e o r e t i c a l  
y i e l d  and c a n  b e  r e o r y s t a l l i s e d  w i th o u t  lo s s *
22 •
2 .5-D Imethyl» oL -methyl gluoos ÏAji
The re m o v a l o f  t h e  b e n z y l id e n e  r e s i d u e  
fro m  t h e  d e r i v a t i v e  im m e d ia te ly  d e s c r ib e d  i s  e f f e c t e d  
b y  th e  m ethod o u t l i n e d  b y  I r v i n e  and S c o t t  i n  t h e  sam e 
p a p e r ,  b u t  c e r t a i n  m o d i f i c a t i o n s  h av e  b e e n  made t o  t h e i r  
p ro c e d u re *
The h y d r o l y s i s  i s  c a t a l y s e d  w i th  one 
p e r c e n t  h y d r o c h lo r ic  a c id  a t  a  t e m p e r a tu r e  o f  100^ and 
u n d e r  a n  a tm o sp h e re  o f  c a rb o n  d io x id e  w h ic h  s e r v e s  t o  
i n h i b i t  t h e  o x id a t io n  t o  b e h z o io  a c id  o f  b e n z a ld e h y d e  a s  
i t  i s  l i b e r a t e d #  T h is  b e n z a ld e h y d e  i s  s u b s e q u e n t ly  
rem oved b y  e x t r a c t i o n  w i th  e t h e r :  H ib b e r t  and E vans
(20 ) recommend r e p e a te d  e x t r a c t i o n  w i th  t h i s  s o lv e n t  
fo l lo w e d  by  a  b a c k  e x t r a c t i o n  w i th  w a t e r ,  b u t  t h e  m ag- 
i n i t u d e  o f  t h e  y i e l d  w h ich  may b e  o b ta in e d  w i th o u t  
em p lo y in g  t h i s  p ro c e d u re  r e n d e r s  i t  u n n e c e s s a ry *  A t 
t h i s  s t a g e ,  I r v i n e  and S c o t t  n e u t r a l i s e d  t h e  aq u e o u s  
s o l u t i o n  o f  d im e th y l  g lu c o s id e  w i th  b a r iu m  c a r b o n a te :  
h o w ev e r, b y  t h i s  m ean s , t h e s e  w o rk e rs  o b ta in e d  a  p ro d u c t  
w h ich  w as h y g ro s c o p ic  and r e q u i r e d  s e v e r a l  r e o r y s t a l l -  
: i s a t i o n s  and r i g i d  e x c lu s io n  o f  m o is tu r e  b e f o r e  i t  
c o u ld  b e  I s o l a t e d  in  a  c o n d i t i o n  o f  p u r i ty *  W ith  a
23.
v ie w  t o  o îro m m re n tln e  t h i s  d e l l q u e s e n c e ,  t h e  a c id  l i q u o r  
h a s  b ee n  n e u t r a l i s e d  w i th  le a d  c a r b o n a te  w h ich  p o s s e s s e s  
th e  a d d i t i o n a l  a d v a n ta g e  t h a t  i t s  u s e  r e s u l t s  i n  t h e  e l im -  
: i n a t i o n  o f  in o r g a n ic  m a t e r i a l  f ro m  t h e  s y s te m  in  l a r g e  
m easu re*  I t  h a s  s u b s e q u e n t ly  b e e n  o b s e rv e d  t h a t  a  s i m i l -  
J a r  m o d i f i c a t i o n  h a s  b e e n  d e v is e d  b y  H ib b e r t  and E vans 
( lo o *  c i t . )  who em ploy  t h e  m ore e c o n o m ic a l s u l p h u r i c  a c id  
and b a r iu m  c a r b o n a te .  The n e u t r a l i s e d  l i q u o r s  h av e  b e e n  
ta lcen  t o  d ry n e s s  a lm o s t  a s  d e s c r ib e d  in  t h e  o r i g i n a l  p a p e r ,  
and t h e  d r i e d  r e s i d u e  e x t r a c t e d  v / i th  a c e to n e  f ro m  w h ich  
t h e  c r y s t a l l i n e  s u b s ta n c e  i s  e a s i l y  i s o l a t e d ,  a n d , i n  
t h i s  m a n n e r , an  a lm o s t  t h e o r e t i c a l  y i e l d  may b e  o b ta in e d  
o f  a  p ro d u c t  w h ich  d i s p l a y s  n o n e  o f  t h e  h y g ro s c o p y  p r e v -  
J io u s ly  e n c o u n te r e d .
I I  SYNTHESIS OF PEHTAIIETHYL*aldehydo-GnJCOSE
T h is  m e th y la te d  d e r i v a t i v e  o f  g lu c o s e  w i th  
a  s t r a i g h t - o h a i n  c o n f i g u r a t i o n  h a s  b e e n  s tu d i e d  b y  L evene 
and îrleyer who h av e  d e s c r ib e d  i t  in  d e t a i l  (21) and t h e i r  
schem e f o r  i t s  p r e p a r a t i o n  h a s  b e e n  f o l lo w e d ,  w i th o u t  
a l t e r a t i o n ,  a s  d e p i c t e d  i n  t h e  f i g u r e s  on  t h e  f o l l o i / i n g
84.
p a g e  and b y  t h e  i n n e d l a t e  sum m ary 
G lu c o se  .
g lu c o s e  d i e t h y l  m e r e a p ta l  
p e n ta m e th y l - g lu o o s e  d i e t h y l  m e r e a p ta l  
p e n ta m e th y l- a ld e h y d o - g lu c o s e
The c y c l i c  s y s te m  In  g lu c o s e  i s  f i r s t  r e n -  
îd e r e d  m ore l a b i l e ,  and th e  m o le c u le  hound In  a c y c l i c  
c o n f i g u r a t i o n  b y  m eans o f  m e r o a p ta i  g r o u p s ,  a n d ,  a f t e r  
m é th y la t io n  o f  a l l  f r e e  a l c o h o l i c  g r o u p s ,  t h e s e  m e ro a p ta i  
r e s i d u e s  a r e  d is lo d g e d  w i th  m e rc u r ic  c h l o r i d e ,  p ro d u c in g  
th e r e b y  a  p u r e ly  a ld e h y d ic  m o le c u le .
E th y l  m e ro g p ta n
A p r e p a r a t i o n  o f  e t h y l  m e ro a p te n  i s  e a s i l y  
a c h ie v e d  b y  t h e  d i s t i l l a t i o n  o f  com bined s o l u t i o n s  o f  
a l k a l i  h y d r o s u lp h ld e  and e t h e r e a l  s u l p h a t e  a s  d e s c r ib e d  
o r i g i n a l l y  b y  K la so n  (S S ) . The recom m ended p o ta s s iu m  
h y d r o s u lp h ld e  h a s  b e e n  r e p l a c e d  b y  t h e  c o r r e s p o n d in g  s o d -  
:iu m  s a l t  and t h e  p ro d u c t  so  o b ta in e d  i s  f r e e  f ro m  e t h y l  
s u lp h id e  t o  su o h  an  e x t e n t  t h a t ,  a f t e r  o n e  w a sh in g  w i th  
w a t e r ,  i t  p o s s e s s e s  t h e  c o r r e c t  b o i l i n g  p o i n t  and c a n  b e  
em ployed w i th  s a t i s f a c t o r y  r e s u l t s  w i th o u t  f u r t h e r  
p u r i f i c a t i o n .
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P e n ta in e th y l  g lu c o s e  
d l e t h y l  in e r c a p ta l
P en ta i? )e th y l» a ld eh y d o «
^ lu e c e e
26.
Gluwme aiBttarl aereaptal
T h is  s u b s ta n c e  h a s  b e e n  d e s c r ib e d  b y  
F i s c h e r  (R3) and h i s  m ethod f o r  p r e p a r in g  i t  h a s  b ee n  
fo l lo w e d  th r o u g h o u t  t h i s  w o rk , b u t ,  t h e  t im e  r e q u i r e d  
f o r  t h e  i s o l a t i o n  o f  t h e  f i n a l  p r o d u c t  h a s  b e e n  re d u c e d  
t o  a  c o n s id e r a b le  e x te n t*
The m ethod i s  a v a i l a b l e  b y  v i r t u e  o f  t h e  
f a c t  t h a t  i n  an  a c id  o r  b a s i c  m edium , t h e  ta u to m e r ic  
ch an g e  m ore r e a d i l y  o c c u r s  fro m  a  c y c l i c  t o  an  a ld e h y d ic  
s u g a r  w h ich  may b e  p r e s e n t  t o  m ore th a n  an  ephem erous 
e x t e n t  u s u a l l y  a t t r i b u t e d  t o  i t ,  a n d , w h ic h  m ay, f u r t h e r ,  
t h e n ,  in  t h e  p r e s e n c e  o f  t h i o a l c o h o l  b e  c o n v e r te d  i n t o  
t h e  c o r r e s p o n d in g  t h i o a o e t a l  i n  a  m anner c o m p le te ly  
a n a lo g o u s  t o  t h e  f o r m a t io n  o f  o r d i n a r y  a c e t a l s *  The 
m echanism  o f  t h i s  ch an g e  may b e  r e p r e s e n t e d  b y  t h e  f i g -  
t u r e s  be lov / and i s  s i m i l a r  t o  one d e s c r ib e d  in  a  r e c e n t  
p a p e r  (2 4 )*
2 7 .
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C lu o o se  l3  d lg .io lv e a  In  fu m in g  h y d r o c h lo r i c  a c i d ,  a n d , 
a f t e r  c o o l in g ,  e t h y l  m e ro a p ta n  i s  added  in  o n e  p o r t i o n ,  
n o t  by  a  s e r i e s  o f  a d d i t i o n s  a s  F i s c h e r  d e s c r i b e s ,  ( o f .2 5 )  
t h e n ,  on v ig o r o u s  s h a k in g  d u r in g  s e v e r a l  m in u te s ,  t h e  
w h o le  s o l i d i f i e s ,  a n d , a f t e r  a b o u t  h a l f  an  h o u r ,  t h e  m e r-  
: c a p t a i  i s  f i l t e r e d  o f f  and r e o r y s t a l l i s e d .  In  t h i s  m an- 
:n e r  , t h e  c o m p le te  p r e p a r a t i o n  may b e  e f f e c t e d  in  a b o u t 
one t h i r d  o f  th e  t im e  r e q u i r e d  by  t h e  o r i g i n a l  m ethod in  
w h ich  c r y s t a l l i s a t i o n  o f  th e  p r o d u c t  fro m  t h e  h y d r o c h lo r ic  
a c id  s o l u t i o n  i s  p ro lo n g e d  and t h i s  m ore r e a d y  c r y s t a l l i s -  
! a t  io n  o f  t h e  c ru d e  m a t e r i a l  p r o v id e s  an  i n c r e a s e  o f  y i e l d  
f ro m  42 t o  51 p e r  c e n t .
2 8 .
P e n ta m e th y l  g lu c o s e  d i e t h y l  m e ro a p ta i
The c o m p le te  m é th y la t io n  o f  g lu c o s e  d i e t h y l  
m e rc a p ta J . h a s  b e e n  d e s c r ib e d  end t h e  p r o d u c t  c h a r a c t e r i s e d  
b y  L evene and M eyer (21 ) vjho u t i l i s e  an  i n i t i a l  m é th y la t io n  
iv l th  m e th y l s u lp h a t e  and sodium  h y d ro x id e  fo l lo v /e d  b y  a  
seco n d  m é th y la t io n  w i th  sod ium  and m e th y l i o d id e  a s  d e s ­
t e r  ib e d  b y  F re u d e n b e rg  (26 ) and m o d if ie d  s u b s e q u e n t ly  by  
t h e  a u th o r s  ( 2 7 ) .  T h is  m ethod h a s  b e e n  u se d  w i th o u t  
c h a n g e , e x c e p t  t h a t  i t  h»^s b een  c o n s id e r e d  a d v i s a b l e  t o  
r e p e a t  t h e  t r e a tm e n t  w i th  sod ium  and m e th y l i o d i d e ,  a n d , 
p e r h a p s ,  t h e  need  f o r  r i g o r o u s  e x c lu s io n  o f  m o is tu r e  a t  
a l l  s t a g e s  in  t h i s  m é th y la t io n  sh o u ld  b e  s t r e s s e d .  A t 
no t im e ,  h o v rev er, co u ld  t h e  f i n a l  y i e l d  q u o te d  b y  t h e  
a u th o r s  b e  a p p ro a c h e d .
P e n ta m e th y l - a ld  e h y d o -g lu c o  s e
The m ethod em ployed  f o r  t h e  p r e p a r a t i o n  
o f  t h i s  compound w as t h a t  d e s c r ib e d  b y  L ev en e  and M eyer
( 2 1 ) ,  b y  w h ich  t h e  s u lp h u r  c o n t a in i n g  r e s i d u e s  a r e  e l i n -  
s in a te d  fro m  p e n ta m e th y l g lu c o s e  d i e t h y l  l æ r c a p t a l  b y  
th e  ag en cy  o f  m e rc u r ic  c h l o r i d e  and o f  h e a t .  T h is  r e a c t i o n  
a p p e a rs  t o  p ro c e e d  s a t i s f a c t o r i l y  d u r in g  t h e  i n i t i a l  
s t a g e s  w hen a  v e r y  c o p io u s  p r e c i p i t a t e  o f  o rg a n o -m e rc u ry  
compound i s  e j e c t e d , b u t  t h e  i s o l a t e d  y i e l d  i s  a b o u t
2 9 .
o n ly  h a l f  o f  t h e  t h e o r e t i c a l  on e  and s e r i o u s l y  d im in i s h e s  
t h e  u t i l i t y  o f  t h i s  p e n ta m e th y l  d e r i v a t i v e .
I l l  SYNTHESIS OF PEM'MCETYL-aldehydo-GLUCOSE
The l a c k  o f  s u c c e s s  o v e r  some p e r io d  in  
p r e p a r in g  p e n ta m e th y l-a ld ^ h y d jo -g lu o o s e  in  s u f f i c i e n t  
q u a n t i t y  le d  t o  t h e  abandonm ent o f  t h a t  compound u n t i l  
optim um  c o n d i t i o n s  m ig h t b e  o th e r w is e  d e te rm in e d  f o r  
e f f e c t i n g  a  c o n d e n s a t io n  r e a c t i o n .  I t  w a s , t h e r e f o r e ,  
d e c id e d  t o  em ploy  t h e  c o r r e s p o n d in g  a c e t y l a t e d  d e r i v a t i v e  
w h ich  i s  a v a i l a b l e  e a s i l y  i n  a  good y i e l d ,  a n d ,  f u r t h e r ­
m o r e ,  in  a  c r y s t a l l i n e  c o n d i t i o n  so  t h a t  t h e  u n c e r t a i n  
p ro c e d u re  o f  s e p a r a t i n g  s y ru p s  b y  f r a c t i o n a l  d i s t i l l a t i o n  
i s  n o t  e n c o u n te r e d .
A s y n t h e s i s  o f  p e n t a a c e ty l - a ld e h y d o - g lu c o s e  
h a s  b e e n  a c h ie v e d  b y  W olfrom  and t h e  schem e d e v e lo p e d  b y  
t h a t  a u th o r  (1 )  h a s  b e e n  p u rsu e d  h e r e  w i th o u t  e x t e n s iv e  
m o d i f i c a t i o n ;  h o w e v e r, t h e  t im e  r e q u i r e d  f o r  a  c o m p le te  
s y n t h e s i s  h a s  b e e n  re d u c e d  b y  a b o u t  tw o w e e k s . Once 
a g a in ,  t h e  m e r o a p ta i  i s  em ployed  a s  a  s o u r c e  o f  g lu c o s e  
w i th  an  a c y c l i c  s t r u c t u r e  and t h i s ,  i n  t u r n ,  i s  f u l l y  
a c e t y l a t e d  i n  o n e  s t a g e  th e n  d e m e r o a p ta la te d  w i th  m e rc u r ic  
c h l o r i d e  i n  t h e  p r e s e n c e  o f  cadm ium  c a r b o n a te .  The
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schem e i s  e s s e n t i a l l y  t h e  sam e a s  t h a t  d e p i c t e d  b y  th e  
f i g u r e s  on  page  25 b u t  w i th  a c e t y l  s u b s t i t u e n t s  r e p l a c -  
: in g  a l l  t h e  m e th y l o n e s  shown t h e r e , and t h e s e  v a r io u s  
s t a g e s  may b e  i te m is e d  b y  t h e  f o l lo w in g  sum m ary.
G lu co se
g lu c o s e  d i e t h y l  m e ro a p ta i  
p e n t a a c e ty l  g lu c o s e  d i e t h y l  m e ro a p ta i  
p e n t a a c e t y l - a ld e h v d o - g lu c o s e
The c o n v e r s io n  o f  g lu c o s e  i n t o  i t s  d i e t h y l  
m e ro a p ta i  h a s  a l r e a d y  b e e n  d e s c r ib e d  in  s e c t i o n  I I  o f  
t h i s  p a r t .
P e n t a a c e ty l  g lu c o s e  d i e t h y l  m e ro a p ta i
The a c é t y l a t i o n  o f  t h e  m e r o a p ta i  may be  
e f f e c t e d  b y  a  t r e a t m e n t  w i th  a c e t i c  a n h y d r id e  i n  c o ld  
p y r id in e :  a f t e r  s t a n d in g  f o r  some t im e ,  t h e  r e a c t i o n
m ix tu re  i s  p o u red  i n t o  a  l a r g e  vo lum e o f  c o ld  w a t e r , 
w h e reu p o n , th e  a c e t y l a t e d  p r o d u c t  i s  e j e c t e d  a s  a  s t i c k y  
s y ru p  w h ich  th e  o r i g i n a l  a u th o r  a l lo v /s  t o  c r y s t a l l i s e  i n  
t h e  c o l d ,  a  p r o c e s s  r e q u i r i n g  m ore th a n  t e n  d a y s .  I n  
c o n t r a s t ,  i f  t h i s  c ru d e  p r o d u c t  i s  w ashed f r e e  f ro m  a c id  
w h ich  I t  o c c lu d e s ,  b y  b e a t i n g  w i th  s e v e r a l  c h a n g e s  o f  
w a te r ,  i t  h a s  b e e n  fo u n d  t h a t  a  c r y s t a l l i s a t i o n  i s  r e a d i l y
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in d u c e d  and t h e  w h o le  s y ru p  w i l l  s o l i d i f y  i n  l e s s  th a n  
t e n  m in u te s #  R e c r y s t a l l i s a t i o n  t o  p u r i t y  may b e  e f f e c t -  
red  r a p i d l y  b y  t h e  p ro c e d u re  d e s c r ib e d  b y  W olfrom  and t h e  
y i e l d  i s  i n v a r i a b l y  a  h ig h  one*
P e n ta a c e ty l - a ld e h y d o - g lu o o a e
A s u b s e q u e n t  re m o v a l o f  t h e  m e ro a p ta i  
r e s i d u e s  i s  a t t a i n e d  in  t h e  m anner p r e v i o u s l y  d e s c r ib e d  
w i th  m e rc u r ic  c h l o r i d e  i n  aq u e o u s  a c e to n e  b u t  w i th  t h e  
a d d i t i o n a l  p r e s e n c e  o f  cadmium c a r b o n a te  w h ic h  s e r v e s ,  a t  
an  e a r l y  s t a g e ,  t o  rem ove th e  h y d r o c h lo r i c  a c id  w h ich  i s  
p ro d u c e d  d u r in g  t h e  r e a c t i o n *  P r e l im i n a r y  s t i r r i n g  o f  
t h e  r e a c t i o n  m ix tu r e  f o r  t iv e n ty - f o u r  h o u rs  i s  recom m ended 
b y  t h e  a u th o r  b e f o r e  h e a t  i s  a p p l i e d ,  b u t ,  d o e s  n o t  a p p e a r  
t o  b e  n e c e s s a r y  i n  v ie w  o f  t h e  e a s e  w i th  w h ich  d e m e rc a p t-  
: a l a t  io n  o c c u r s ,  a n d ,  o f  th e  r e s u l t s  w h ic h  may e v e h tu a te  
w i th o u t  t h e  a p p l i c a t i o n  o f  t h i s  p ro c e d u re *  A f t e r  re m o v a l 
o f  t h e  p r e c i p i t a t e d  m e rc u ry  d e r i v a t i v e ,  t h e  f i l t r a t e  i s  
t a k e n  t o  d r y n e s s  and  t h e  p e n t a a c e t y l  compound e x t r a c t e d  
fro m  th e  r e s i d u e  w i th  c h lo ro fo rm ; W olfrom  s u g g e s t s  
c o n c e n t r a t i n g  t h i s  s o l u t i o n ,  t o  p ro m o te  c r y s t a l l i s a t i o n ,  
in  a  vacuum  d e s i c c a t o r ,  -  a  p ro c e d u re  w h ic h  w as fo u n d  t o  
b e  e x t r e m e ly  t a r d y  s i n c e  a s y ru p  w as fo rm ed  f ro m  w h ich  
t h e  s e p a r a t i o n  o f  c r y s t a l s  c o u ld  n o t  b e  c o m p le te d  in  a
s h o r t  t im e .  The s o l v e n t  h a s ,  t h e r e f o r e ,  b e e n  rem oved 
r a p i d l y  in  vaouo  a t  a  t e m p e r a tu r e  n o t  e x c e e d in g  30®, and 
t h e  s u b s e q u e n t  p ro c e d u re  d e s c r ib e d  f o r  a t t a i n i n g  a  r e -  
: o r y # t a l l l s a t i o n  c a r r i e d  o u t  d i r e c t l y  on t h e  r e s u l t i n g  
s y r u p ,  a n d , in  t h i s  m an n e r, a  p r o d u c t  w h ich  p o s s e s s e s  
t h e  p r o p e r t i e s  q u o te d  b y  W olfrom  h a s  b e e n  r e a l i s e d  in  a  
s a t i s f a c t o r y  y i e l d .
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B THE LIETHODS FOR C0IIDEII3A7I0IT
GmmiAL
W h ile  some a t t e n t i o n  h a s  a l r e a d y  b e e n  
a c c o rd e d  t o  t h e  s e l e c t i o n  o f  s u i t a b l e  r e a c t a n t s  w h e re -  
:w i th  i t  m ig h t b e  d e te rm in e d  w h e th e r  g lu c o s y l id e n e  
d e r i v a t i v e s  o f  g lu c o s e  a r e  a v a i l a b l e  b y  s im p le  p r o c e d u r e s ,  
i t  i s  now d e s i r a b l e  t o  c o n s id e r  b r i e f l y  t h e  u s e f u l n e s s  o f  
v a r i o u s  r e a g e n t s  and c o n d i t i o n s  f o r  f a c i l i t a t i n g  t h e  
re m o v a l o f  t h e  e le m e n ts  o f  v / a t e r ,  o r ,  f o r  e l i m i n a t i n g  
fro m  r e a c t i o n  m ix tu r e s  an y  w a te r  p ro d u c e d  a s  t h e  r e s u l t  
o f  s p o n ta n e o u s  c o n d e n s a t io n *
The m ethod f o r  r e a c t i o n  o r i g i n a l l y  s e l e c t e d  
w as t h a t  em ployed b y  I r v i n e ,  O ldham  and S k in n e r  (28 ) and 
b y  P i c t e t  and V o g e l (29) f o r  t h e i r  r e s p e c t i v e  a t t e m p ts  t o  
p r e p a r e  s u c r o s e  b y  c o n d e n s in g  tw o h e x o se  u n i t s ,  and  t h i s  
c h o ic e  o f  p ro c e d u re  w as in f lu e n c e d  b y  tw o f a c t o r s ,  n a m e ly , 
t h e  r e a g e n t  em ployed t o  f a c i l i t a t e  a  c o n d e n s a t io n  and t h e  
s o lv e n t  m edium .
The c o n d e n s a t io n  o f  s im p le  c a rb o n y l  oom- 
: p o u n d s w i th  s u g a r s  f r e q u e n t l y  o c c u r s  s p o n ta n e o u s ly ,  a n d , 
i f  n o t  u n d e r  t h e  i n f lu e n c e  o f  g e n t l e  h e a t ,  i n v a r i a b l y  
w i th  t h e  a id  o f  a  m ild  d e s i c c a t i n g  a g e n t  su c h  a s  z in c
c h l o r i d e  o r  a n h y d ro u s  so d iu m  s u lp h a te #  * When i t  i s  f u r t h e r  
c o n s id e r e d  how c o m p a r a t iv e ly  r e a c t i v e  i s  t h e  p o ly h y d ro x y  
a ld e h y d e  u n d e r  c o n s i d e r a t i o n ,  i t  a p p e a r s  p r o b a b le  t h a t  t h e  
r e a c t i o n  t o  b e  i n v e s t i g a t e d  sh o u ld  o c c u r  r e a d i l y  and r e q u i r e  
a  r e a g e n t  no  m ore e n e r g e t i c  th a n  t h o s e  m e n tio n e d . H ow ever, 
f o r  i n i t i a l  e x p e r im e n ts ,  i t  w as d e c id e d  t o  make u s e  o f  a  
r e a g e n t  w h ic h  w ould  e n s u r e  c o m p le te  e l i m i n a t i o n  o f  t h e  
e le m e n ts  o f  w a te r  a s  com pared  t o ,  s a y ,  h e m ia c e ta l  fo rm -  
r a t io n #  The r e a g e n t  s e l e c t e d ,  t h e r e f o r e ,  w as p h o sp h o ru s  
p e n t o x id e ,  o h d , s i n c e  i t  had  b e e n  u t i l i s e d  b y  t h e  ab o v e  
V T orkers, r e f e r e n c e  w as made t o  t h e i r  p ro c e d u re s #  I t  
s h o u ld  b e  n o te d  h e r e ,  h o w e v e r, t h a t  p h o s p h o ru s  p e n to x id e  
i s  l i a b l e  t o  in d u c e  s i d e  r e a c t i o n s  su o h  a s  t h e  c o n d e n s a t io n  
o f  two m o le c u le s  o f  g l u c o s i d e :  b u t ,  t o  o f f s e t  t h i s  p o s s i b -
! i l i t y ,  i t  w as c o n s id e r e d  t h a t  th e  d e s i r e d  r e a c t i o n  w ou ld  
p ro c e e d  a t  a  much g r e a t e r  r a t e .
The s o l v e n t  m ust b e  i n e r t ,  a n d , o f  c o u r s e ,  
n o n -h y d ro x y  l i e ,  n o r  m u st i t  p o s s e s s  a ld e h y d ic  o r  ke  t o n i c  
p r o p e r t i e s ,  a n d , a s  c h lo ro f o rm  and b e n z e n e  a r e  t h e  tw o 
m o st s u i t a b l e  in  t h e s e  r e s p e c t s ,  t h e  fo rm e r  w as s e l e c t e d  
i n  v ie w  o f  t h e  s m a l l  s o l u b i l i t y  o f  t h e  d im e th y l  g lu c o s id e  
i n  c o ld  b en zen e#
H ow ever, a s  i t  h a s  b e e n  r e v e a le d  i n  s e v e r a l
3 5 .
I n s t a n c e s ,  t h a t  t h e  p r e s e n c e  o f  p h o s p h o ru s  p e n to x id e  i n
c h lo ro f o rm  o f t e n  c r e a t e s  an  e n v iro n m e n t q u i t e  u n d e s i r a b l e
for somev7hat s e n s it iv e  d er iva tives (as w i l l  be iiseu ssed
la te r ) other d esiccan ts h av e  been sought. iicid ca ta ly sts
w h ich  do  n o t  a c t u a l l y  rem ove an y  w a te r  p ro d u c e d , su c h  a s  
.
d ry  h y d ro g e n  c h l o r i d e  o r  a  t r a c e  o f  c o n c e n t r a t e d  s u lp h u r i c  
a c i d ,  h av e  n o t  b e e n  c o n s id e r e d  d e s i r a b l e  s in c e  t h e  p r e s e n c e  
o f  a c id  c a t a l y s e s  t h e  f o r m a t io n  o f  a l d e n o l s ,  w h ic h  r e a c t i o n  
may b e  i n s t a n t a n e o u s ,  a n d ,  c o n s e q u e n t ly  vjould r e n d e r  t h e  
a ld e h y d ic  com ponent p a r t l y  i n a c t i v a t e d *  N e u t r a l  d e s i o c a t -  
! in g  a g e n ts  h a v e , t h e r e f o r e ,  b e e n  s o u g h t , a n d , . i n  t h i s  
c o n n e c t io n ,  t h e  u s e  o f  so d iu m  s u l p h a t e ,  z i n c  c h l o r i d e ,  
c o p p e r  s u lp h a t e  and c a lc iu m  s u l p h a t e  h a s  b e e n  exam ined*
Y et f u r t h e r  a t t e m p ts  h av e  b e e n  made t o  e f f e c t  su c h  c o n d e n s -  
: a t  io n  r e a c t i o n s  w i th o u t  t h e  a id  o f  an y  su c h  r e a g e n t  and 
w i th o u t  a  s o l v e n t ,  a n d , in  t h e s e  i n s t a n c e s ,  t h e  re m o v a l o f  
w a te r  h a s  b e e n  f a c i l i t a t e d  b y  t h e  a p p l i c a t i o n  o f  h e a t  and 
b y  e f f e c t i n g  t h e  e x p e r im e n t i n  a  vacuum .
The p a r t i c u l a r  m e r i t s  and t h e  e s s e n t i a l  
d i s a d v a n ta g e s  o f  t h e s e  r e s p e c t i v e  p r o c e d u r e s ,  and o f  t h e  
r e a g e n t s  em p lo y ed , a r e  i te m is e d  and d i s c u s s e d  i n  th e  
s e c t i o n  d e v o te d  t o  an  e x a m in a t io n  o f  t h e  r e s u l t s ,  l îe a n -  
: v /h i l e ,  i t  i s  c o n v e n ie n t  t o  d i s c u s s  i n d i v i d u a l l y  t h e  
p ro c e d u re s  em ployed  and t h e s e  w i l l  b e  c o n s id e r e d  a s
I n d ic a to d  in  th e  f o l lo v / ln g  sch em e , t h e  n o n - a id e h y d îo  
co m p o n en t, i n  a l l  i n s t a n c e s ,  b e in g  S ,3 -d im e th y l -o C -m e th y l  
g l u c o s i d e •
1 .  C o n d e n s a tio n  w i th  P h o sp h o ru s  P e n to x id e  In d e x
i )  n e n ta m e th y l - e l - g lu o o a e  in  c h lo ro fo rm  A
i i )  p e n t a a c e t y l - a l - g l u o o s e  in  c h lo ro fo rm  B
i i i )  p e n t a a o e t y l - a l - g l u o o s e  i n  c h lo ro f o rm  E
iv )  p e n t a a c e t y l - a l - ^ lu o o s e  in  c h lo ro fo rm  J
v ) p e n t a a c e t y l - a l - ^ l u c o s e  in  c h lo ro fo rm  L
2* C o n d e n s a tio n  w i th  o t h e r  D e s i c c a n ta n t s
a) R e a g e n t I n t e r n a l
(1 ) A nhydrous sod ium  s u lp h a te
i )  p e n t a a o e t y l - a l - g l u o o s e  i n  c h lo ro f o rm  C
i i )  p e n t a m e th y l - a l - g lu c o s e  i n  c h lo ro fo rm  D
(2 ) F u sed  z in c  c h l o r i d e
i )  p e n t a a c e t y l - a l - g l u c o s e  i n  c h lo ro fo rm  F
(3 ) A nhydrous c a lc iu m  s u lp h a te
i )  p e n t a a c e t y l - a l - g l u c o s e  i n  c h lo ro fo rm  K
(4 ) A nhydrous c o p p e r  s u lp h a te
i )  p e n t a a c e t y l - a l - g l u o o s e  i n  c h lo ro fo rm  M
b ) R e a g e n t E x te r n a l
(3 ) A nhydrous calcium  s u lp h a te
i )  p e n t a a c e t y l - a l - g l u c o s e  i n  b e n z e n e  0
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3 .  C o n d e n s a tio n  w i th o u t  a  D e a lc o a n t  In d e x
1) n e r t a a o e t y l - a l - ^ lu Q o e e  in  t h e  h e a t  H
i i )  p e n t a a o e t y l - j ^ - g l u c o s e  in  t h e  h e a t  I
A summary o f  t h e s e  e x p e r im e n ts  i s  a v a i l a b l e  in  t h e  
f o l lo v / in g  t a b l e .
In  a d d i t i o n  to  t h e  u s e  o f  s e v e r a l  r e a g e n t s ,  
some m o d i f i c a t i o n  h a s  b ee n  in t r o d u c e d  in  t h e  s c a l e  o f  t h e  
r e a c t i o n s  and in  t h e  t im e  a llo w e d  f o r  r e a c t i o n  t o  o c c u r .
As h a s  b e e n  in d i c a t e d  a l r e a d y ,  t h e  p r o c e d u r e s  h av e  b e e n  
v a r i e d  t o  some e x t e n t  a s  h a s  o l s o  b e e n  t h e  num ber o f  
a d d i t i o n s  o f  th e  c o n d e n s in g  r e a g e n t s ,  b u t ,  t h e s e  d i v e r s -  
: i f i c a t i o n s  hav e  n o t  b e e n  s y s t e m m a t ic a l ly  p r a c t i s e d  f o r  
r e a s o n s  w h ich  w i l l  becom e a p p a re n t  a t  a  l a t e r  s t a g e .
The i n d i c e s  f o r  t h e s e  a t te m p te d  r e a c t i o n s  
w i l l  b e  u se d  s u b s e q u e n t ly  f o r  r e f e r e n c e  p u rp o s e s  and t h e  
c h r o n o lo g ic a l  o r d e r  i s  a l p h a b e t i c .  I t  s h o u ld  b e  o b s e r v -  
: e d ,  h o w ev e r, t h a t  t h e  e x a m in a tio n  o f  p r o d u c ts  h a s  b ee n  
i n  m o st o a s e s  e x te n d e d ,  a n d , i n  many i n s t a n c e s ,  n o t  ac co rd - 
2in g  t o  t h i s  a r r a n g e m e n t ,  so  t h a t  i t  may a p p e a r  t h a t  a  
p ro c e d u re  d e v is e d  a t  one p o in t  h a s  n o t  b e e n  em ployed  a t  
an  a p p a r e n t ly  l a t e r  o n e ,  w hen , i t  i s  p o s s i b l e ,  i t s  u s e  
m ig h t b e  e x p e c te d .
F u r t h e r  p o i n t s  c o n c e rn in g  t h e  d i s c u s s i o n
SUMMARY OF THE COIJDEIISATION REACTIONS
In d e x . S o lv e n t D e s ic c a n t Number o f  
a d d i t i o n s
C o n c e n t r a t io n
«•
S c a le  i n  
0ms •
Time I n  
h o u r s
A C h lo ro fo rm P h o sp h o ru s  p e n to x id e 1 7 .8 2 .8 8
B C h lo ro fo rm P h o sp h o ru s  p e n to x id e 8 .2 5 .3 115
C C h lo ro fo rm Sodium  s u lp h a t e 7 4 .1 8 .3 441
D C h lo ro fo rm Sodium  s u lp h a t e 4 8 .5 4 .1 220
E C h lo ro fo rm P h o sp h o ru s  p e n to x id o 3 8 .9 17.9 140
F C h lo ro fo rm Z in c  c h l o r i d e 2 1 1 .3 16.9 72
G B enzene C a lc iu m  s u lp h a te 6 4 .1 8 .2 550
J .IH • H e a t i n  v acu o - - 3.1
I - H e a t i n  v acu o - - 3.1 23
J C h lo ro fo rm rh o s p h o ru s  p e n to x id e 4 5 .5 11.0 163
K C h lo ro fo rm C a lc iu m  s u lp h a te 9 5 -5 11.0 1512
L C h lo ro fo rm P h o sp h o ru s  p e n to x id o 4 9 .4 1 2 .2 204
M C h lo ro fo rm C opper s u lp h a t e 2 5 .1 6.1 1366
« ■ C o rrec t t o  one d e c im a l  p l a c e .
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o r  t h e  c o n d e n s a t io n  r e a c t i o n s  m ig h t b e  e x p la in e d  a t  t h i s  
s ta g e #  F i r s t l y ,  vfhen a  p e r c e n ta g e  i s  r e c o r d e d ,  a  p e r c e n t -  
:a g e  o f  t h e  OBiouiit o f  com bined r e a c t a n t s  i s  im p l ie d  u n le s s  
o th e r w is e  s t a t e d #  ^ lo ro o v o r, t h e  to m p e r a tu r e s  a t  w h ich  
s o l v e n t s  w ore  rem oved ^  v acu o  a r e ,  g e n e r a l l y ,  n o t  g iv e n  
u n le s s  in  s p e c i a l  i n s t a n c e s ,  and i t  s h o u ld  b e  u n d e r s to o d  
t h a t  w a te r  w as t a k e n  o f f  a t  a  t e m p e r a tu r e  n o t  e x c e e d in g  
45® w h i le  t h e  t e m p e r a tu r e  f o r  o t h e r  s o lv e n t s  w as u s u a l l y  
a b o u t 35® and c e r t a i n l y  n o t  i n  e x c e s s  o f  4 0 ^ .
W ith  t h e  e x c e p t io n  o f  r e a c t i o n s  II and I ,  
w h ich  w ere  e f f e c t e d  in  a  d r y  a d m ix tu re  o f  r e a c t a n t s ,  t h e  
s o lv e n t  medium w a s , in  a l l  i n s t a n c e s ,  p u r i f i e d  and d r i e d  
c a r e f u l l y  b e f o r e  b e in g  u s e d ,  a n d , i n  o r d e r  t o  s i m p l i f y  
t h e  r e a c t i o n  p r o d u c t s ,  t h e  e x p e r im e n ts  h a v e  b e e n  c a r r i e d  
o u t  w i th  a lm o s t e q u im o le c u la r  am oun ts o f  c y c l i c  and 
a c y c l i c  d e r i v a t i v e s #  The u s e  o f  t h e s e  p r o p o r t i o n s  w as 
d e s ig n e d  a l s o  t o  d im in i s h  th e  p o s s i b i l i t y  o f  c o n d e n s a t io n ,  
o r  o t h e r  r e a c t i o n ,  b e tv /e e n , f o r  e x a m p le , tw o m o le c u le s  
o f  n o rm a l and one  o f  s t r a i g h t - o h a i n  d e r i v a t i v e ,  o r  v i c e  
v e r s a .
F o r  t h e  s a k e  o f  b r e v i t y  and c o n v e n ie n c e  
t h e  w ord  ^ c o n d e n s a t io n *  h a s  b ee n  em ployed  a l r e a d y  t o  Im p ly  
*a t te m p te d  c o n d e n s a t io n * ,  and t h a t  u s e  w i l l  b e  r e t a i n e d
4 0 .
h e r e a f t e r  In  h e a d in g s  and t i t l e s  s in c e  much u n c e r t a i n t y  
s t i l l  o b t a in s  c o n c e rn in g  th e  r e s u l t s  o f  some o f  t h e s e  
e x p e r im e n ta t io n s ,  b u t ,  in  t h e  c o u r s e  o f  t h e  s u b s e q u e n t  
d i s c u s s i o n s  t h i s  xvorcL i s  u sed  t o  co n v ey  i t  u s u a l  m eaning*
4 1 .
1 .  CONDENSATION WITH PHOSPHORUS PM3T0XIDE
i )  The C o n d e n s â tIo n  o f  P e n tfe m e th y l-a ld e h y d o ^ g lu o o s e  and
2 . 5 -D im e th y l-o C -m e th y l g lu o o s  id  e  A.
T h is  e x p e r im e n t  w as an  e x p l o r a t o r y  one and 
d e s ig n e d  t o  d e te r m in e  t h e  m ost s a t i s f a c t o r y  p ro c e d u re  f o r  
e f f e c t i n g  t h e s e  c o n d e n s a t io n s  and w i l l  n o t ,  t h e r e f o r e ,  b e  
d e s c r ib e d  in  d e t a i l .
The r e a c t a n t s  w ere  d i s s o lv e d  in  d r y  c h l o r o -  
! fo rm , a n d , a f t e r  t h e  o p t i c a l  r o t a t i o n  o f  t h e  s o l u t i o n  had  
b ee n  d e te r m in e d ,  p h o sp h o ru s  p e n to x id e  w as a d d e d , a n d , a t  
t h i s  s t a g e ,  f u r t h e r  u s e  o f  t h e  p o l a r i m e t e r  w as p r e c lu d e d  
b y  th e  s e p a r a t i o n  o f  a g e l a t i n o u s  p r e c i p i t a t e  w h ic h  n e c e s s -  
r i t a t e d  t h e  u s e  o f  s u c t i o n  f o r  f i l t r a t i o n .  S e v e r a l  
a d d i t i o n s  o f  p e n to x id e  w e re  s u b s e q u e n t ly  m ade.
An e x a m in a t io n  o f  t h e  r e a c t i o n  m ix tu r e  w as 
c a r r i e d  o u t  in  t h e  f o l lo w in g  m a n n e r . The p e n to x id e  w as 
rem oved b y  f i l t r a t i o n ,  and t h e  f i l t r a t e  w i th  t h e  c h lo r o -  
:fo rm  w a sh in g s  w as n e u t r a l i s e d  and d r i e d ,  a n d , f ro m  t h i s  
s o u r c e ,  a  s m a l l  am ount o f  a  y e l lo w  s y ru p  v/as o b ta in e d  
e q u i v a l e n t  i n  m ass t o  16 p e r  c e n t . o f  t h e  o r ig in e i l  m a t e r i a l .  
No f u r t h e r  p r o d u c t s  c o u ld  b e  i s o l a t e d  e i t h e r  f ro m  th e  
aq u e o u s  w a s h in g s ,  u se d  t o  n e u t r a l i s e  t h e  r e a c t i o n  s o l u t i o n
42 •
o r  fro m  t h e  d e s i c c a t i n g  a g e n t  b y  e x t r a c t i o n  w i th  v a r io u s  
s o l v e n t s  and I t  a p p e a r s  t h a t  a b o u t  80 p e r  c e n t . o f  t h e  
s t a r t i n g  m a t e r i a l  had  b e e n  l o s t  o r  d e s t r o y e d  b y  t h i s  
p r o c e d u r e .  I n  v ie w  o f  t h e  f a c t ,  t h e r e f o r e , t h a t  t h e  16 
p e r  c e n t . r e c o v e r e d  w a s , b y  I t s  a p p e a r a n c e ,  n o t  hom ogen- 
:e o u 3  and v e r y  im p u re , t h e  p r o d u c t  w as r e t a i n e d  u n t i l  
f u r t h e r  c o n d e n s a t io n s  w i th  D e n ta a o e ty l - a ld e h v d o - /üLuoose 
on  a  l a r g e r  s c a l e  p ro v id e d  a  s u i t a b l e  s y s te m  w h ereb y  t h e  
s m a ll  y i e l d  o b ta in e d  h e r e  m ig h t b e  vjorked u p ,  w i th o u t  
t h e  l o s s e s  e n t a i l e d  by  w ork  o f  some u n c e r t a i n t y .  % l s  
e v e n t u a l i t y ,  h o w e v e r , w as n o t  r e a l i s e d  b e c a u s e  o f  s p o n -  
: t a n e o u s  d e c o m p o s i t io n  o f  t h i s  s m a l l  am ount o f  p r o d u c t .
11) The C o n d e n s a t io n  o f  P e n ta a c e ty l - a ld e h y d o - g lu o o s e
and 2 .3 - D lm e th y l - o l - m e th y l  g lu o o s id e  B .
W ith  a v ie w  t o  d e te r m in in g  w h e th e r  any  
s p o n ta n e o u s  r e a c t i o n  o c c u r r e d ,  t h e  c o n d e n s in g  a g e n t  w as 
n o t  added  d i r e c t l y  In  t h i s  i n s t a n c e ,  a n d , I n d e e d , an  
o p a le s c e n c e  d e v e lo p e d  a lm o s t  a t  o n c e  In  t h e  i n i t i a l l y  
c l e a r  s o l u t i o n  c o i n c i d e n t a l  t o  an  I n c r e a s e  o f  r o t a t i o n #  
The t u r b i d i t y  seem ed t o  I n c r e a s e  t o  a  maximum, a n d , 
f u r th e r m o r e ,  a p p e a re d  t o  b e  due  t o  f r e e  w a t e r ,  a s  t h e
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s o l u t i o n  c o u ld  b e  c o m p le te ly  c l a r i f i e d  b y  s h a k in g  i t  w i th  
a  l i t t l e  a n h y d ro u s  so d iu m  s u l p h a t e ,  a f t e r  w h ich  t h e  o p a l -  
s e s c e n c e  w as r e p r o d u c e d .  A t a b l e  o f  t h e  r o t a t i o n s  f o r  
t h i s  p h a s e  o f  t h e  e x p e r im e n t ,  p l o t t e d  a g a i n s t  t h e  t im e  
in  h o u r s ,  i s  now a p p e n d e d .
Time R o t a t i o n
0 .0 0 + 9 .5 5
0 .7 5 9 .6 2
1 .5 0 9 .6 8
1 .7 5 9 .9 2
1 9 .0 0 9 .9 7
2 2 .5 0 1 0 .0 1
4 2 .5 0 1 0 .2 5
The a d d i t i o n  o f  p h o s p h o ru s  p e n to x id e  a t  
t h i s  p o i n t  r e s u l t e d  in  a  d im in u t io n  o f  r o t a t i o n ,  b u t  
l i t t l e  s i g n i f i c a n c e  i s  a t t a c h e d  t o  t h i s  ch an g e  f o r  r e a s o n s  
w h ich  w i l l  b e  s e t  down in  a  l a t e r  d i s c u s s i o n  ( s e e  pag e  6 4 ) .  
In  t h e  m e an tim e , a f t e r  72 h o u r s ,  d u r in g  w h ich  t h e  p h o s -  
: p h o ru s  p e n to x id e  had  b e e n  ch an g ed  s e v e r a l  t i m e s ,  t h e  
r e a c t i o n  m ix tu re  w as i n v e s t i g a t e d  i n  a  m anner s i m i l a r  t o
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t h a t  i n d i c a t e d  in  t h e  p r e v io u s  i n s t a n c e .  T h u s , t h e  
c l e a r  f i l t r a t e  v /as r e n d e r e d  n e u t r a l ,  d r  l e d , , a n d  on  rem o v a l 
o f  t h e  s o l v e n t ,  an  o d o u r le s s  n e u t r a l  s y ru p  w as o b ta in e d ,  
a n d , t o  d e te rm in e  w h e th e r  i t  c o n ta in e d  any  d im e th y l  g lu c o s -  
î l d e ,  t h i s  s y ru p  w as d i s s o lv e d  in  b e n z e n e  and c o o le d ,  b u t  
no c r y s t a l l i s a t i o n  r e s u l t e d .  C a r e f u l  re m o v a l o f  t h e  
s o l v e n t  fro m  t h i s  s o l u t i o n  r e s t o r e d  t h e  p r o d u c t  w h ich  had  
a  m ass e q u i v a l e n t  t o  37 p e r  c e n t . o f  t h e  r e a c t i n g  m a t e r i a l s ,  
a n d ,  f ro m  w h ic h , a f t e r  tw e n ty  m o n th s , a  c r y s t a l  s e p a r a te d  
( s e e  p ag e  I d ) .
P h y s i c a l  c o n s t a n t s  f o r  t h e  s y ru p  a r e  i te m -  
: i s e d  i n  t h e  e x p e r im e n ta l  s e c t i o n  and v / i l l  b e  d i s c u s s e d  
p r e s e n t l y .
i i i )  The C o n d e n s a t io n  o f  P e n ta a c e ty l - a l d e h y d o - g lu c o s e
and  2 .3 -D im e th y l-o C -m e th y l g lu c o s id e  E .
S in c e  t h i s  r e a c t i o n  w as t h e  f i r s t  t o  y i e l d  
a p r o d u c t  c o n c e rn in g  w h ich  an y  c e r t a i n t y  c o u ld  b e  e n t e r -  
: t a i n e d ,  i t  i s  p e r h a p s  d e s i r a b l e  t o  c o n s id e r  i t  i n  g r e a t -  
: e r  d e t a i l .
Tvm s o l u t i o n s ,  i n  c h lo ro f o rm  d r i e d  o v e r  
p h o sp h o ru s  p e n t o x id e ,  and c o n t a in i n g  r e s p e c t i v e l y
45 .
p e n t a a e e t y l «aX dehydo-»gluoo3e and a  s l i g h t  m o le o u la p  
e x c e s s  o f  d im e th y l  g l u o o s i d e ,  w e re  a d m ix e d , d i l u t e d  w i th  
d r y  c h lo ro fo rm  and s t i r r e d  w i th  p h o s p h o ru s  p e n to x id e  in  
a  v e s s e l  e q u ip p e d  w i th  a  m e rc u ry  s e a l .  F r e s h  d e s i c c a n t  
w as added  f ro m  t im e  t o  t i m e ,  and r o t a t i o n s  o f  t h e  s o l u t i o n ,  
m easu red  a t  i n t e r v a l s ,  w e re  fo u n d  t o  show  a  s l i g h t  b u t  
c o n t in u o u s  d e c r e a s e  ( s e e  e x p e r im e n ta l  s e c t i o n ) #
A f t e r  135 h o u r s ,  h o w e v e r, t h e  m ix tu re  
d e v e lo p e d  o v e r n ig h t  an i n t e n s e l y  d a r k  c o lo u r#  The p e n t -  
: o x id e  w a s , t h e r e f o r e ,  rem oved a t  o n ce  b y  f i l t r a t i o n  and 
t h e  d a r k  f i l t r a t e  n e u t r a l i s e d ,  d u r in g  w h ic h  p r o c e s s  a  
m arked im provem en t i n  c o lo u r  w as n o te d #  The a q u e o u s  
c h lo ro fo rm  w a s h in g s  w e re  th e n  u se d  t o  e x t r a c t  t h e  p h o s -  
: p h o ru s  p e n to x id e  r e s i d u e s ;  t h e  a c id  s o l u t i o n  r e s u l t i n g  
fro m  t h i s  p r o c e s s  vms n e u t r a l i s e d ,  f i l t e r e d  and ta k e n  t o  
d r y n e s s  i n  v a c u o , v d i e r e a f t e r ,  t h e  d r y  r e s i d u e  w as e x t r a c t e d  
w i th  c h lo ro fo rm #  I t  s h o u ld  b e  n o te d  t h a t ,  d u r in g  t h i s  
c o n c e n t r a t i o n ,  f r e e  a c e t i c  a c id  w as e v o lv e d  and c o n d e n se d  
on t h e  s t i l l h e a d .  The s y s te m  w as t h u s  r e s o lv e d  i n t o  t h e  
f  o l  lo v /ln g  com ponent s  : -
i )  n e u t r a l i s e d  r e a c t i o n  s o l u t i o n  i n  c h lo ro fo rm ; 
i i )  n e u t r a l  p h o s p h a te  e x t r a c t  i n  c h lo ro f o rm ;
i i i )  com bined n e u t r a l i s e d  p h o s p h a te ,  w h ic h  w as t h e n  
d is c a r d e d #
4G.
1 ) ' l i e n  t h i s  s o l u t i o n  w as c o n c e n t r a t e d ,  u n d e r
re d u c e d  p r e s s u r e ,  a  d a r k  s y ru p  w as i s o l a t e d  am o u n tin g  t o  
t h e  e q u i v a l e n t  o f  29 p e r  c e n t . o f  t h e  s t a r t i n g  m a t e r i a l s #  
T h is  s y ru p  w as t r e a t e d  a s  p e n t a a c e t y l - ^ - g l u c o s e , t h a t  i s ,  
t h e  m e th o d s  em ployed t o  c r y s t a l l i s e  t h a t  s u b s ta n c e  w e re  
a p p l i e d  t o  t h i s  s y r u p ,  e n d ,  b y  t h i s  m e a n s , a  o r y s t a l l i s -  
: a t i o n  w as e f f e c t e d #  T h e se  c r y s t a l s  h a v e  b e e n  shovm t o  
b e  a  p r o d u c t  o f  a  c o n d e n s a t io n  ( s e e  p ag e  64 ) .
The c l e a r  l i q u o r ,  on  c o n c e n t r a t i o n ,  y i e l d e d  
a  p a l e  y e l lo i f  m o b ile  s y ru p  w h ich  re d u c e d  s i l v e r  n i t r a t e  
s o l u t i o n  b u t  d id  n o t  r e a c t  p o s i t i v e l y  to iT a rd s  T au b e r  and 
K le in e r * s  m o d i f i c a t i o n  o f  B a r f o e d *s  r e a g e n t  ( s e e  a p p e n d ix ) ,  
s u g g e s t in g  t h a t  t h e  r e d u c t i o n  w as du e  t o  a  t r a c e  o f  c h l o r o -  
: f o rm . T h is  s y r u p ,  f u r t h e r ,  r e s i s t e d  c o n t in u o u s  a t t e m p ts  
t o  b r i n g  i t  t o  a  c r y s t a l l i n e  c o n d i t i o n  and  i t s  c h e m ic a l 
n a t u r e  w i l l  b e  d i s c u s s e d  in  t h e  n e x t  s e c t io n #
i i )  On c o n c e n t r a t i n g ,  in  v a c u o , t h e  n e u t r a l
p h o s p h a te  e x t r a c t  in  c h lo r o f o r m , a  d a r k  s y ru p  w as o b ta in e d  
e q u i v a l e n t  t o  25 p e r  c e n t . o f  t h e  r e a c t a n t s :  t h i s  s y ru p
w as e a s i l y  s o lu b l e  i n  b e n z e n e  s u g g e s t in g  t h a t  i t  v/as n o t  
d im e th y l  m e th y l g l u c o s l d e .  B bw ever,  w hen an  a t te m p t  v/as 
b e in g  made t o  c r y s t a l l i s e  i t  a s  p e n t a a c e t y l - ^ - g l u c o s e  
a  p r e c i p i t a t e  w as e j e c t e d  on  a d d i t i o n  o f  e t h e r :  t h i s
4 7 .
p r e c i p i t a t e  d i s s o l v e d  a lŒ v ly  in  b e n z e n e  in  t h e  o o ld ,  b u t  
t h e  c o l o u r  w ould n o t  b e  r e n o v e d  froTa i t ,  a n d ,  a t  any r a t e ,  
I t  h a s  n o t  b e e n  i d e n t i f i e d  a s  e i t h e r  r e a c t a n t #  A s l i g h t  
i n d i c a t i o n  h a s  b e e n  o b t a i n e d ,  h o w e v e r, t h a t  t h i s  p r e o i p i t -  
î a t e  i s  n o t  d l s s l m i l e r  t o  t h e  c r y s t a l s  d e s c r ib e d  a b o v e , b u t  
in  a  v e r y  Im pure c o n d i t io n #
The f i l t r a t e  f ro m  t h i s  p r e o i p i t a t e ,  on  t h e  
o t h e r  h a n d , h a s  b e e n  in d u c e d  t o  d e p o s i t  c r y s t a l s  o v e r  an  
e x te n d e d  p e r i o d ,  and th o s e  h a v e  b ee n  shown t o  b e  i d e n t i c a l  
w i th  th o s e  a l r e a d y  d e s c r i b e d :  t h a t  i s ,  t h e y  c o n s t i t u t e  a
p ro d u c t  o f  c o n d o n s e tio n #
iv )  The C o n d e n s a t io n  o f  P e n ta a c e ty l - a ld e & N o - g d u o o s e
and  2 . 5 - D im e th y l -  ol - la e th y l  id u o o s i d e  J .
T h is  f u r t h e r  e x p e r im e n t ,  i n  w h ic h  p h o s -  
: p h o ru s  p e n to x id e  w as a g a in  em ployed  a s  t h e  c o n d e n s in g  
a g e n t ,  w as c a r r i e d  o u t  i n  o r d e r  t o  d e te r m in e  w h e th e r  t h e  
i s o l a t i o n  o f  a  c r y s t a l l i n e  p r o d u c t  o f  c o n d e n s a t io n  fro m  
th e  r e a c t i o n  Im m e d ia te ly  d e s c r ib e d  had b e e n  e n t i r e l y  
f o r t u i t o u s  o r  w h e th e r  t h i s  a c h ie v e m e n t c o u ld  b e  re p ro d u c e d  #
A c h lo r o f o r m io  s o l u t i o n  o f  t h e  r e a c t a n t s  
v/as s h a k e n  a t  i n t e r v a l s  in  t h e  p r e s e n c e  o f  p h o sp h o ru s  
p e n to x id e ,  o f  w h ich  f r e q u e n t  a d d i t i o n s  w e re  m ad e , a n d , a s
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i n  t h e  p r e v io u s  i n s t a n c e ,  t h e  e x p e r im e n t  v/as h a l t e d  when 
t h e  w h o le  becam e i n t e n s e l y  c o lo u re d  ( a f t e r  a b o u t  163 h o u r s )  
M easu rem en ts  o f  o p t i c a l  r o t a t i o n  w ere  d is p e n s e d  w i th  in  
t h i s  and in  s u b s e q u e n t  r e a c t i o n s  f o r  r e a s o n s  w h ich  a r e  
d e s c r ib e d  in  t h e  d i s c u s s i o n  o f  t h e  r e s u l t s  ( s e e  page  64 ) .
The m ain r e a c t i o n  s o l u t i o n  w as n e u t r a l i s e d  
and w ashed  a s  i n d i c a t e d  f o r  t h e  e x p e r im e n ts  a l r e a d y  d e s -  
: c r i b e d , and t h e  aq u e o u s  and e b lo r o f o r m ic  s o l u t i o n s  th u s  
o b ta in e d  w ere  ex am in ed : b o th  v ;e re  d a r k  i n  c o lo u r  and
c o u ld  n o t  b e  d e c o l o u r i s e d ,  and w ere  r e l u c t a n t  t o  y i e l d  
c r y s t a l s  o f  e i t h e r  r e a c t a n t  o r  p r o d u c t .  S e v e n t y - f iv e  
p e r  c e n t . o f  th e  r e a c t a n t  m a t e r i a l  w as r e t a i n e d  i n  t h e  
c h lo r o f o r m , a n d , f ro m  t h i s  s o l u t i o n  w as o b ta in e d  a s  a  
d a r k  32Tup c o n c e rn in g  t h e  n a t u r e  o f  w h ich  no  c o n c lu s io n  
may b e  draw n w i th  c e r t a i n t y .  D e t a i l s  o f  t h i s  e x p e r im e n t 
a r e  g iv e n  in  t h e  e x p e r im e n ta l  s e c t i o n  w h ere  p h y s i c a l  
c o n s t a n t s  f o r  t h e  p ro d u c t  may b e  fo u n d .
v )  The C o n d e n s a tio n  o f  P e n t a a c e t y l - a l d e h y d i c - g l u c o s e  
and 2 .5 - D im e th y l -  oC -m ethyl g lu o o s id e  L .
T h is  e x p e r im e n t w as e n v is a g e d  p u r e ly  a s  a  
f u r t h e r  a t te m p t  t o  r e p ro d u c e  t h e  c r y s t a l l i n e  s u b s ta n c e
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I s o l a t e d  froiD t h e  r e a c t i o n  w i th  In d e x  E , t h e  c o n d e n s in g  
a g e n t  b e in g  a g a in  p h o sp h o ru s  p e n to x id e .
The r e a c t i o n  w as n o t  c a r r i e d  o u t  on a  
q u a n t i t a t i v e  b a s i s ,  g r e a t e r  im p o r ta n c e  b e in g  a t t a c h e d  t o  
t h e  r e a l i s a t i o n  o f  t h e  p u rp o s e  j u s t  I n d i c a t e d ,  a n d , t o  
t h a t  e x t e n t ,  t h i s  e x p e r im e n t h a s  b ee n  s u c c e s s f u l#
C o n d e n s a tio n  w as e f f e c t e d  In  a  m anner 
s i m i l a r  t o  t h a t  d e s c r ib e d  f o r  t h e  f o r e g o in g  a t t e m p t s ,  
b u t  t h e  e x p e r im e n ta l  p ro c e d u re  w as s l i g h t l y  Im p ro v ed , 
end t h e  c r y s t a l l i n e  s u b s ta n c e  s e p a r a te d  r e a d i l y  fro m  a  
s o l u t i o n  o f  t h e  r e a c t i o n  p r o d u c t  e t h a n o l .
I t  I s  I n t e r e s t i n g  t o  n o te  t h a t ,  f ro m  t h i s  
a l c o h o l i c  l i q u o r ,  a  f u r t h e r  s o l i d  p r o d u c t  n o t  p r e v io u s l y  
e n c o u n te re d  -  a s  su c h  a t  an y  r a t e  -  w as p r e c i p i t a t e d  b y  
t h e  a d d i t i o n  o f  w a te r#
2 .  COmmSATION ■7ITII DE0ICCANTS 0TI3ER THAN PHOSPHORUS 
PmiTOXIDE#
The u s e  o f  p h o sp h o ru s  p e n to x id e  a s  a  
d e s i c c a t i n g  a g e n t  I s  a t te n d e d  b y  c e r t a i n  d i s a d v a n ta g e s  
w h ich  r e n d e r  I t s  em ploym ent l e s s  d e s i r a b l e .  T h u s , I t s  
u t i l i t y  i s  d e p r e c i a t e d  b y  t h e  f o r m a t io n  o f  a c id  b y - p r o d u c ts ,
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d e l e t e r i o u s  t o  b o th  a o e t y l a t e d  c o n s t i t u e n t s  and t o  
r e a d i l y  h y d ro ly s e d  l i n k a g e s ,  t h e  d e v e lo p m e n t o f  c o lo u re d  
c o n ta m in a n ts  w h ich  a r e  o f t e n  n o t  e a s i l y  rem o v ed , t h e  
p o s s i b i l i t y  o f  s im u l ta n e o u s  s i d e  r e a c t i o n s ,  t h e  p ro lo n g e d  
p r o c e d u r e s  n e c e s s a r y  f o r  i t s  c o m p le te  re m o v a l and th e  
slov f d e g e n e r a t i v e  e f f e c t  o f  t h i s  r e a g e n t  on  c h lo ro fo rm  
w h ic h  s o lv e n t  i s  b e s t  em ployed s i n c e  p h o s p h o ru s  p e n to x id e  
i s  u se d  in  t h e  c o l d .
î .îo rc o v e r , i t  h a s  b e e n  s e e n  a l r e a d y  how a  
s p o n ta n e o u s  r e a c t i o n  seem s t o  o c c u r  v / i th  a  q u i t e  r a p id  
e l i m i n a t i o n  o f  w a te r  so  t h a t  i t  w ould  a p p e a r  t h a t  s a t i s -  
: f a c t o r y  r e s u l t s  m ig h t f o l lo v ;  t h e  u s e  o f  r e a g e n t s  much 
l e s s  poTverful than , p h o sp h o ru s  p e n to x id e .  E x p e r im e n ts  
h a v e ,  t h e r e f o r e ,  b een  c a r r i e d  o u t  w i th  m i ld e r  d e s i c c a n t s  
and t h e  u s e  o f  sod ium  s u l p h a t e ,  z in c  c h l o r i d e ,  c a lc iu m  
s u lp h a t e  and c o p p e r  s u lp h a t e  i s  d e s c r ib e d  i n  t h i s  p a r t#
a) DE3ICCiLTTT BHTONAL
.»
(1 )  A nlyftyon» S odium  S u lp h a te
Sodium  s u lp h a t e  h a s  b e e n  em ployed  f o r  ti'jo 
r e a c t i o n s ,  one o f  t h e s e  in v o lv in g  th e  p e n t a a c e t y l  and 
t h e  o t h e r  t h e  p e n ta m e th y l  d e r i v a t i v e  o f  s t r a l g h t - c h a i n
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g l u c o s e .  A lth o u g h  t h e  e f f i c i e n c y  o f  so d iu m  s u lp h a t e  i s  
d im in is h e d  a t  e l e v a t e d  t e m p e r a tu r e s ,  ( o f . , h o w e v e r , r e f .
30) h e a t  w as em ployed in  t h e  l a t t e r  c a s e  w i th  a  v ie iv  t o  
a s s i s t i n g  t h e  s p o n ta n e o u s  r e a c t i o n .  In  t h e  fo rm e r  
i n s t a n c e ,  th e  r e a c t i o n  a p p e a re d  t o  p ro c e e d  s a t i s f a c t o r -  
: i l y ,  w h i le  t h e  e x p e r im e n t w i th  t h e  m e th y l a ld e h y d e  s u g a r  
r e v e a le d  e v id e n c e  o f  l i t t l e  o r  no c o n d e n s a t io n .
1) The C o n d e n s a tio n  o f  P e n ta a c e ty l - a ld e h y d o - g lu c o s e  and
g . 3 - D im e th y l - oL- m e th y l  g lu c o s I d e  C.
Two s o l u t i o n s  in  c h lo ro fo rm  d r i e d  o v e r  
a n h y d ro u s  sod ium  s u l p h a t e ,  one  c o n t a in i n g  p e n t a a c e t y l -  
a ld e h y d o - g lu c o s e  and  th e  o t h e r  a  s l i g h t  m o le c u la r  e x c e s s  
o f  t h e  d im e th y l  g lu c o s  i d e ,  w e re  m ixed and made up  to  a  
knovrzi. vo lum e w i th  d r y  c h lo ro f o rm . As in  a  p r e v io u s  
i n s t a n c e ,  a  g r a d u a l  i n c r e a s e  in  r o t a t i o n  w as o b s e rv e d ,  
b u t , a f t e r  t h e  a d d i t i o n  o f  so d iu m  s u l p h a t e ,  t h e  m easu red  
v a l u e  d e c re a s e d  g r a d u a l l y  o v e r  a  p e r io d  o f  440 h o u rs  d u r  in :  
w h ic h  t h e  d r y in g  a g e n t  w as f r e q u e n t l y  c h a n g e d .
On c o n c e n t r a t i n g  t h e  p r o d u c t ,  a  t h i c k  
y e l lo w  s y ru p  v/as i s o l a t e d ,  t h e  s o l u b i l i t y  o f  w h ich  i n d i c ­
ta te d  t h a t  i t  d id  n o t  c o n s i s t  o f  u n ch an g ed  r e a c t a n t .  
F u r th e rm o re ,  m o le c u la r  w e ig h t  d e t e r m in a t io n s  s u g g e s t  t h a t
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a  c o n d e n s â t io n  had  o c c u r r e d .  In  t h e s e  r e s p e c t s ,  and in  
o p t i c a l  r o t a t i o n ,  t h i s  p r o d u c t  re se m b le d  a n o th e r  p r e v io u s ly  
o b ta in e d  b y  t h e  u s e  o f  p h o sp h o ru s  p e n to x id e  i n  t h e  r e a c t i o n  
w i th  in d e x  B .
i  1 ) The Condons a t  io n  o f  P e n ta m e th y l- a ld e h y d o - ^ lu o o s e
and  Ü.5 -h lm e tl iy l-c C -D ie th y l  p .lu c o s id e  D.
T h is  a t te m p te d  c o n d e n s a t io n  w as e f f e c t e d  
in  c h lo ro fo rm  d r i e d  w i th  so d iu m  s u l p h a t e ,  a n d , a s  in  t h e  
p r e c e d in g  i n s t a n c e s ,  a s l i g h t  m o le c u la r  e x c e s s  o f  d im e th y l  
g lu c o s id e  w as p r e s e n t .  As a  c o n d e n s a t io n  w i th  b e n z -  
! a ld e h y d e  u s in g  t h i s  r e a g e n t  (3 0 ) w as fo u n d  t o  p ro c e e d  
m ore r e a d i l y  a t  an  e l e v a t e d  t e m p e r a tu r e ,  h e a t  w as a p p l ie d  
in  t h i s  c a s e .
The r e a c t i o n  w as a llw v e d  t o  p ro c e e d  d u r in g  
a p e r io d  o f  220 h o u r s  and so d iu m  s u lp h a t e  w as added a t  
f r e q u e n t  i n t e r v a l s .  M easu rem en t o f  o p t i c a l  r o t a t i o n  
r e v e a le d  an  a lm o s t  n e g l i g i b l e  d im in u t io n  i n  r o t a t o r y  pov/er 
d u r in g  t h i s  t im e  s u g g e s t in g  t h a t  l i t t l e ,  i f  a n y , c o n d e n s -  
% a t  io n  had o c c u r r e d ,  and t h i s  w as c o n f irm e d  b y  th e  f a c t  
t h a t  d im e th y l  g lu c o s id e  w as p r e c i p i t a t e d  in  l a r g e  m e asu re  
when t h e  p r o d u c t  w as c o o le d  in  b e n z e n e  in  o r d e r  t o  make 
a  ro u g h  e v a l u a t i o n  o f  m o le c u la r  w e ig h t .
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On t h e  a d d i t i o n  o f  p h o sp h o ru s  p e n to x id e  a t  
t h i s  s t a g e  t o  a  s o l u t i o n  o f  t h e  p r o d u c t  in  c h lo r o f o n c ,  
w i th  a  viev7 t o  i n c r e a s i n g  t h e  e x t e n t  o f  t h e  r e a c t i o n ,  t h e  
w h o le  becam e a t  o n ce  i n t e n s e l y  c o lo u re d  and vms n o t  f u r t h e r  
exam ined  #
(S) F u sed  Z in c  C h lo r id e
I t  h a s  b e e n  s e e n  in  t h e  im m e d ia te ly  p r e c e d -  
: i n g  s e c t i o n  t h a t ,  i f  s a t i s f a c t o r y  r e s u l t s  a r e  t o  be 
o b ta in e d  w i th  a n h y d ro u s 's o d iu m  s u lp h a t e  a s  d e h y d r a t in g  
a g e n t ,  a  p ro lo n g e d  p e r io d  i s  r e q u i r e d #  T h u s , i t  h a s  
been  c o n s id e r e d  a p p r o p r i a t e  t o  em ploy  some o t h e r  r e a g e n t ,  
a n d , in  v ie w  o f  t h e  o u t s t a n d in g  a p p l i c a b i l i t y  o f  f u s e d  
%ino c h l o r i d e  f o r  t h e  p r e p a r a t i o n  o f  t h e  b e n z y l  id  en e  
compound a l r e a d y  d i s c u s s e d ,  a n d , o f  t h e  e x tre m e  e a s e  
w i th  w h ich  r e a c t i o n  p ro c e e d e d  in  t h a t  i n s t a n c e ,  t h i s  
r e a g e n t  w as em ployed in  a  f u r t h e r  e x p e r im e n t#
i )  The C ond en sation  o f  P e n ta a ce ty l-a ld e h y d o ^ g u lG O se  
and S , 3-D iT gethyl-oC -m ethyl g lu c o s  id e  F#
The r e a c t a n t s ,  v rh ioh  w ere  p r e s e n t  in  t h e  
u s u a l  p r o p o r t i o n s  m o le c u la r ly  v r i th  r e s p e c t  t o  e a c h  o t h e r ,  
v /ere  d i s s o lv e d  in  d r y  c h lo ro fo rm  and sh a k e n  in  t h e  
p r e s e n c e  o f  fu s e d  z i n c  c h l o r i d e  in  a  d a r k  b o t t l e ,  t h e
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r e a c t i o n  b e in g  d i s c o n t in u e d  a f t e r  t h e  e l a p s e  o f  72 h o u rs*  
The m easu rem en t o f  o p t i c a l  r o t a t i o n  w as n o t  p r a c t i c a b l e  
s in c e  t h e  s e p a r a t i o n  o f  sa m p le s  p ro v ed  t o  b e  b y  no m eans 
f a c i l e *
An e x a m in a tio n  o f  t h e  r e a c t i o n  m ix tu re  
w as c a r r i e d  o u t  i n  t h e  u s u a l  m anner b u t  w as c o m p lic a te d  
b y  t h e  c o n t in u e d  s e p a r a t i o n  o f  a  g e l a t i n o u s  p r e c i p i t a t e  
o f  z in c  c h l o r i d e  o r  h y d ro x id e  and b y  t h e  d e v e lo p m e n t o f  
c o n s id e r a b le  a c i d i t y *
The i s o l a t e d  s y ru p  w as d i s s o lv e d  in  b e n z e n e  
and t h i s  s o l u t i o n  e x t r a c t e d  w i th  w a t e r ,  w h e r e a f t e r ,  rem ov- 
: a l  o f  t h e  s o lv e n t  y i e ld e d  o n ly  n e n t a a c e t v l - a ld e h y d o -  
g lu c o s e  and t h a t  t o  an  e x t e n t  o f  60 p e r  c e n t*  o f  t h e  am ount 
em ployed .
The aq u e o u s  e x t r a c t  f u r n i s h e d  a  s y ru p  fro m  
w h ich  a  d a r k  p r e c i p i t a t e  w as e j e c t e d  b y  t h e  a d d i t i o n  o f  
e t h e r  and fro m  w h ic h , a t  a  l a t e r  s t a g e ,  some d im e th y l  
m e th y l g lu c o s id e  w as i s o l a t e d ,  b u t ,  a f t e r  t h i s ,  c o n t in u e d  
a t t e m p ts  t o  s e c u r e  f u r t h e r  c r y s t a l s  w ere  n o t  re w a rd e d  v / i th  
s u c c e s s .
A f u r t h e r  e x t r a c t  o f  t h e  z in c  r e s i d u e s  w i th  
w a te r  p ro v id e d  a  l a r g e  d a r k  s y ru p  w h ic h  c o n ta in e d  a  l a r g e  
p r o p o r t i o n  o f  z i n c ,  b u t ,  fro m  w h ic h  a b o u t 8 p e r  c e n t . o f
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t h e  o r i g i n a l  d im e th y l  g lu c o s id e  c o u ld  b e  i s o l a t e d .
I t  i s  b e l i e v e d  t h a t  v e r y  l i t t l e > i f  a n y , 
r e a c t i o n  h a s  ta k e n  p la c e  in  t h i s  c a s e .
(3 ) / j ih y d ro u s  C a lc iu m  S u lp h a te
I t  w i l l  b e  s e e n  p r e s e n t l y  t h a t  t h e  u s e  o f  
an h y d ro u s  c a lc iu m  s u lp h a t e  e x t e r n a l  t o ,  b u t  i n  c o n ju n c t io n  
w i t h ,  a  s o l u t i o n  o f  r e a c t a n t s  in  b e n z e n e  p ro v ed  n o t  t o  b e  
a  s a t i s f a c t o r y  p r o c e d u r e .  The e x p e r im e n t v /h ich  i s  
d e s c r ib e d  in  t h i s  s e c t i o n  w as c a r r i e d  o u t  a f t e r  t h a t  one  
and w as d e s ig n e d  t o  ex am in e  t h e  u s e  o f  c a lc iu m  s u lp h a te  
w i th  a  c o ld  s o l u t i o n  o f  t h e  r e a c t a n t s  in  c h lo ro fo rm .
i )  The C o n d e n s a ti< ^  o f  P e n ta c c e ty l - a ld e h y d o - r ^ lu c o s e
and  2 .3 - D im e th y l-  d  -m e th y l  g lu c o s  id e  K.
The r e a c t i o n  w as a llo v /e d  t o  p ro c e e d  f o r  a  
v e r y  lo n g  t im e  in  t h i s  c a s e  (1512  h o u r s ) ,  f r e s h  a d d i t i o n s  
o f  c a lc iu m  s u lp h a te  b e in g  c o n t r ib u t e d  a t  r e g u l a r  i n t e r v a l s  
th ro u g h o u t  t h a t  t i m e ,  b u t ,  d e s p i t e  t h e s e  a p p a r e n t ly  
f a v o u r a b le  c i r c u m s ta n c e s ,  v e r y  l i t t l e  c o n d e n s a t io n ,  i f  a n y , 
h a s  o c c u r r e d  and b o th  r e a c t a n t s  h a v e  b e e n  r e c o v e re d  
unchanged  t o  a  l a r g e  e x t e n t ,  and t h e  r e m a in in g  s m a ll  
am ount o f  s y ru p  c o u ld  n o t  b e  c r y s t a l l i s e d .
T h is  e x p e r im e n t w a s , t h e r e f o r e ,  n o t  t a k e n
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beyond  t h i s  p o i n t  a s  t h e  m ain  p u rp o s e  o f  t h e  I n v e s t i g a t i o n
a t  t h i s  s t a g e  w as t o  s e c u r e  a  m ore e f f i c i e n t  a n d , i f
p o s s i b l e ,  a  m ore r a p id  p ro c e d u re  f o r  r e p r o d u c in g  th e  
c r y s t a l l i n e  c o n d e n s a t io n  p r o d u c t  a l r e a d y  i s o l a t e d *  A 
f u r t h e r  a t te m p t  h a s ,  t h e r e f o r e ,  b e e n  made w i th  t h i s  
p u rp o s e  and u s in g  a  r e a g e n t  n o t  p r e v i o u s l y  em p lo y ed , 
n a m e ly , a n h y d ro u s  c o p p e r  s u l p h a t e .
(4 ) A nhydrous C opper S u lp h a te
I t  h a s  b e e n  o b s e rv e d ,  t h u s  f a r ,  t h a t  s a t i s -  
: f a c t o r y  r e s u l t s  e v e n t u a t e ,  a p p a r e n t l y ,  o n ly  fro m  t h e  u s e  
o f  p h o sp h o ru s  p e n to x id e ,  and  none o f  t h e  l e s s  e n e r g e t i c  
r e a g e n t s  w h ic h  h av e  b e e n  em ployed a p p e a r  d e f i n i t e l y  t o  
h av e  in d u c e d  a  c o n d e n s a t io n .  H ow ever, t h e  u s e  o f  one  
f u r t h e r  s u c h  r e a g e n t  h as  b e e n  exam ined  a n d , a s  m e n tio n e d  
a b o v e , a  r e a c t i o n  w i th  a n h y d ro u s  c o p p e r  s u lp h a t e  v / i l l  nov/ 
b e  d e s c r i b e d .
i )  The C o n d e n s a t io n  o f  P e n ta a c e ty l- a ld G h y f io - :^ lu o o s e
and 2 ,3 -D lm e th y l-o C -m e th y l g lu c o s  id e  M#
The r e a c t a n t s ,  In  d r y  c h lo ro f o rm , v /ere 
sh a k e n  v / i th  a n h y d ro u s  c o p p e r  s u lp h a t e  f o r  1366 h o u r s  a f t e r  
w h ic h , t h e  m ix tu re  w as r e s o lv e d  i n t o  t h e  u s u a l  aq u e o u s  
and c h lo ro fo rm io  p a r t s  o f  w h ich  o n ly  t h e  l a t t e r  w as f u r t h e r
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e x a m in e d , and t h a t  i n v e s t i g a t i o n  w as c a r r i e d  o u t  in  t h e  
u s u a l  w ay .
No c r y s t a l s  co u ld  b e  s e p a r a te d  o f  e i t h e r  
r e a c t a n t  o r  o f  an y  c o n d e n s a t io n  p r o d u c t ,  and an  a n a l y s i s  
w a s ,  t h e r e f o r e ,  made d i r e c t l y  o f  t h e  s y ru p y  r e s i d u e  w h ich  
had b e e n  i s o l a t e d .
D e t a i l s  o f  t h i s  and o f  a l l  t h e  p r e c e d in g  
r e a c t i o n s  a r e  r e c o r d e d  in  t h e  e x p e r im e n ta l  p a r t  o f  t h i s  
d i s c o u r s e .
b )  DESICCANT EXTERNAL
The u t i l i s a t i o n  o f  a  d e h y d r a t in g  a g e n t  
w i t h i n  t h e  r e a c t i n g  s y s te m , i t  h a s  b e e n  s e e n ,  i n c u r s  
s e v e r a l  im p o r ta n t  d i s a d v a n ta g e s :  t h u s ,  am ongst o t h e r
c o n s i d e r a t i o n s ,  p h o sp h o ru s  p e n to x id e  and  z in c  c h l o r i d e  
r e s u l t  in  m arked d iv e r g e n c e s  fro m  n e u t r a l i t y  and z in c  
c h l o r i d e  d i s p l a y s  m arked s o l u b i l i t y  in  c h lo ro f o rm , sod ium  
s u l p h a t e  may n o t  b e  u se d  in  t h e  h e a t  and t h e  u s e  o f  a  
r e a g e n t  in  th e  c o ld  r e q u i r e s  an  e x te n d e d  r e a c t i o n  t im e .
(5 ) A nhydrous C a lc iu m  S u lp h a te
The p o s s i b i l i t y  o f  a p p ly in g  t h e  S o x h le t  
p r i n c i p l e ,  w i th  a  d e s i c c a t o r  in  t h e  t h im b le ,  h a s ,  f o r  t h e  
r e a s o n s  m e n tio n e d  a b o v e , b e e n  i n v e s t i g a t e d  a n d , f o r  a
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s o l v e n t ,  b e n z e n e  w as s e l e c t e d  b e c a u s e .  In  t h i s  r e s p e c t  i t  
i s  a d v a n ta g e o u s ,  n a m e ly , t h a t  any  m o is tu r e  w h ic h  i t  may 
c o n t a in  d i s t i l s  w i th  t h e  f i r s t  f r a c t i o n s .  H ow ever, t o  
rem ove m o is tu r e  fro m  b e n z e n e , a  v e r y  e f f i c i e n t  d e h y d r a t in g  
a g e n t  i s  r e q u i r e d  and a n h y d ro u s  c a lc iu m  s u l p h a t e ,  commonly 
u se d  i n  r e a c t i o n s  o f  t h i s  t y p e ,  w as e m p lo y ed ,
i )  The C o n d e n s a tio n  o f  P e n ta a o e ty l - a ld e h y d o - f ^ lu c o s e
and 2 .5 - D im e th y l -  oL -m ethy l g lu c o s  id e  G,
The e x p e r im e n t w as e f f e c t e d  w i th  t h e  a s s i s t -  
:a n c e  o f  h e a t ,  t h e  r e f l u x i n g  s o lv e n t  b e in g  c o n s t r a in e d  t o  
f lo w  o v e r  t h e  d e s i c c a t i n g  a g e n t  w h ic h  w as m a in ta in e d  
e x t e r n a l  t o  th e  r e a c t i o n  m ix tu re  in  t h e  th im b le  o f  a  
S o x h le t  e x t r a c t i o n  a p p a r a t u s .  A f t e r  r e f l u x i o n  f o r  a  
s h o r t  t i m e ,  t h e  d im e th y l  g lu c o s id e  p a s s e d  i n t o  s o l u t i o n ,  
th e  c o m p le te  t im e  a llo w e d  f o r  c o n d e n s a t io n  t o  t a k e  p la c e  
b e in g  550 h o u r s ,  d u r in g  110 o f  w h ic h  t h e  s o l u t i o n  v;as 
k e p t  i n  a  s t a t e  o f  e b u l l i t i o n .  The a n a l y s i s ,  i n  t h i s  
i n s t a n c e ,  w as s i m p l i f i e d  c o n s id e r a b ly  b y  t h e  a b s e n c e  o f  
a  c o n d e n s in g  a g e n t  i n  t h e  r e a c t i o n  m ix tu r e  and a l s o  b y  
th e  a b s e n c e  o f  an y  m arked ch an g e  i n  r e a c t i o n .  A c c o rd in g ly ,  
th e  w h o le  w as p a r t l y  c o n c e n t r a t e d  and e x t r a c t e d  w i th  w a te r  
E if te r  t h e  m ethod w h ic h  w as g e n e r a l l y  u se d  in  t h i s  w o rk .
On re m o v a l o f  th e  s o l v e n t  fro m  t h e  s o l u t i o n
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i n  b e n z e n e ,  c p y s t a l s  w e re  o b ta in e d  o f  p e n t a a c e t y l -  
a ld e h y d o - ^ lu e o a e  and t o  an  e x t e n t  o f  50 p e r  c e n t^ o f  t h a t  
em ployed •
The a q u e o u s  e x t r a c t  f u r n i s h e d  a  s y ru p  w h ic h  
y ie ld e d  o n ly  a  s l i g h t  p r e o i p i t a t e  on t r e a tm e n t  w i th  e t h e r ,  
b u t ,  d e p o s i te d  a c o n s id e r a b le  p r o p o r t i o n  o f  t h e  o r i g i n a l  
d im e th y l  m e th y l g lu c o s id e  o v e r  a  lo n g  p e r i o d .
3 . CONDENSATION 'TITHDUT A DESICCAIvTT
The p o s s i b i l i t y  o f  a  d i r e c t  c o n d e n s a t io n  
w i th o u t  t h e  a id  o f  an y  d e h y d r a t in g  a g e n t  h a s  n o t ,  th u s  
f a r ,  b e e n  c o n s id e r e d  and tivo s m a l l - s c a l e  e x p e r im e n ts  h av e  
b ee n  c a r r i e d  o u t  t o  d e te rm in e  t h e  s u i t a b i l i t y  o f  t h i s  
a p p ro a c h . H ea t w as a p p l ie d  i n  o r d e r  t o  a s s i s t  t h e  r e a c t i o n s  
and t o  a id  t h e  e v o l u t io n  o f  w a te r  w h ic h  w as rem oved b y  
e f f e c t i n g  t h e  r e a c t i o n  i n  a  vacuum . A a, h o w e v e r, t h e s e  
r e a c t i o n s  h av e  r e s u l t e d  in  t h e  i s o l a t i o n  o f  no s u b s ta n c e  
r e s e m b lin g  a  c o n d e n s a t io n  p r o d u c t ,  t h e y  n eed  b e  b u t  b r i e f l y  
d e s c r ib e d #
i ) The Conden s a t i o n  o f  P e n ta e c e ty l - a ld h h v d o - g lu c o s e
and 2 . 3-D im e th y l-o L -m e th y l  g lu c o s id e  H#
The r e a c t a n t s  v /ere  f i n e l y  g ro u n d  i n  e q u i -  
!m o le c u la r  a d m ix tu re  and h e a te d  u n t i l  m o l te n ,  a  t e m p e r a tu r e
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b e in g  r e q u i r e d  w h ich  e x c e e d e d  th e  m e l t i n g  p o in t  o f  e i t h e r  
co m p o n en t: t h e  w h o le  w as e v a c u a te d  and h e a t i n g  w as c o n t i n -
:u e d  f o r  45  m in u te s ,  d u r in g  w h ic h  t im e  v a p o u r  v/as c o n t i n -  
:u o u s ly  e v o lv e d  and a  g r a d u a l  d a r k e n in g  o f  c o lo u r  w as n o te d .
A f t e r  s o l u t i o n  i n  b e n z e n e  and e x t r a c t i o n  
w i th  w a t e r ,  t h e  d r i e d  b e n z e n e  s o l u t i o n ,  on  c o n c e n t r a t i o n ,  
y i e ld e d  a d a r k  s y ru p  f ro m  w h ic h  a  p r o p o r t i o n  o f  t h e  p e n t a -  
: a c e t y l  d e r i v a t i v e  w as i s o l a t e d .
The aq u e o u s  e x t r a c t  c o n ta in e d  f r e e  a c e t i c  
a c id  and w a s , t h e r e f o r e ,  n e u t r a l i s e d  and t a k e n  t o  d r y n e s s ,  
and f ro m  t h e  r e s i d u e ,  b y  e x t r a c t i o n  w i t h  c h lo ro f o rm , a  
d a r k  s y ru p  v/as i s o l a t e d .  T h is  s y ru p  c o u ld  n o t  b e  in d u c e d  
t o  d e p o s i t  d im e th y l  m e th y l g lu c o s id e  f ro m  b e n z e n e  s o l u t i o n  
a t  t h e  f r e e z i n g  p o i n t ,  b u t  a f t e r  t r e a t m e n t  v / i th  c h a r c o a l  
in  a c e to n e  and re m o v a l o f  t h e  s o l v e n t  i n  l a r g e  m e a s u re ,  and 
on  s t a n d i n g ,  a  l a r g e  s e p a r a t i o n  o f  t h a t  s u b s ta n c e  d id  e n s u e .  
The s m a ll  c o n t e n t  o f  t h e  l i q u o r  a t  t h i s  s t a g e  v/as n o t  
f u r t h e r  exam ined  •
i i )  The C o n d e n s a t io n  o f  P e n ta a c e ty l - a ld e h y d o - f ^ lu c o s e
and  8 . 5 -D im e th y l-  oC -m ethy l g lu c o s id e  I .
The schem e f o r  t h i s  e x p e r im e n t w as s i m i l a r  
t o  t h a t  f o r  t h e  p r e v io u s  r e a c t i o n ,  b u t  m o d if ie d  b y  d i s s o l v -  
: i n g  t h e  r e a c t a n t s  i n i t i a l l y  in  b e n z e n e  f o l lm /e d  b y  a
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re m o v a l o f  th e  s o l v e n t  w i th  a n y  w a te r  p r e s e n t  so  t h a t  t h e  
co m p o n en ts  m ig h t b e  o b ta in e d  a t  t h e  s t a r t  in  an  i n t i m a t e  
m ix tu r e  and a l r e a d y  f u s e d ,  t h a t  i s ,  i n  o r d e r  t o  a v o id  t h e  
h ig h  te m p e r a tu r e  r e q u i r e d  f o r  f u s i o n  in  t h e  p r e v io u s  c a s e .
The m ix tu r e  w as h e a te d  t o ,  and m a in ta in e d  
in  a  vacuum  a t  a  t e m p e r a tu r e  o f  80^  d u r in g  23 h o u r s ,  a n d , 
t h e r e a f t e r  v/as ta k e n  u p  in  b e n z e n e  and e x t r a c t e d  w i th  
v /a t e r .
The b e n z e n e  s o l u t i o n  f u r n i s h e d  40 p e r  c e n t#  
o f  t h e  p e n ta a c e ty l - a ld e h y d o - g lu o o s e  w h ich  had b e e n  em ployed 
w h i le  t h e  aq u eo u s e x t r a c t  w as n e u t r a l i s e d  and t a k e n  t o  
d r y n e s s .  The r e s i d u e  w as e x t r a c t e d  w i th  a c e to n e ,  b u t  t h e  
s y ru p  w h ic h  w as i s o l a t e d  b y  t h i s  m eans f a i l e d ,  t h e r e a f t e r ,  
t o  d e p o s i t  any k in d  o f  c r y s t a l  u n d e r  a v a r i e t y  o f  in d u c e -  
:m e n ts .
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D ^ U S S I Q N  Qi^ ' THii; K/JüULT
I t  i s  a r e c o y a ie e d  p r e c e p t  o f  s u ^ a r  c h e m is t ry  
t h a t  r e a l  p r o g r e s s  c a n  be made on th e  b a s i s  o n ly  o f  p u re  
c r y s t a l l i n e  d e r i v a t i v e s  and th u s  i t  i s  a d v i s a b l e  t o  r e g a r d  
n o n - c r y s t a l l i n e  p r o d u c ts  w i th  a  c e r t a i n  d e g re e  o f  c a u t io n  
and t o  i n t e r p r e t  t h e i r  p r o p e r t i e s  a c c o r d in g ly .  V ,ith t h e  
e x c e p t io n  o f  two i n s t a n c e s ,  th e  a t t e m p t s  w h ich  have b ee n  
d e s c r ib e d  t o  c o n d e n se  a c y c l i c  s u g a r  d e r i v a t i v e  w i th  an  
a c y c l i c  one h av e  r e s u l t e d  i n  th e  i s o l a t i o n  o f  no new c r y s -  
: t a l l i n e  s u b s ta n c e .  H ow ever, w h i le  i t  i s  c l e a r  t h a t  th e  
sy ru p  o r  g l a s s y  p r o d u c t s  e v e n tu a t in g  from  th e s e  r e a c t i o n s  . 
a r e  n o t  c h e m ic a l ly  hom ogeneous, i t  i s  p o s s i b l e  to  t r a c e  i n  
them  c e r t a i n  s i m i l a r i t i e s  w hich  a p p e a r  t o  be  m ore th a n  c o -  
: i n c i d e n t a l  and seem t o  i n d i c a t e  t h a t  many o f  th e  i s o l a t e d  
p r o d u c ts  c o n ta in e d  a p r o p o r t i o n  o f  c o n d e n s a t io n  d e r i v a t i v e .
A q u a n t i t a t i v e  a n a l y s i s  o f  th e  p r o d u c ts  from  
th e  d a t a  w h ich  a r e  a v a i l a b l e  i s  n o t  a lw a y s  e a s y .  D e te rm in -  
: a t i o n s  o f  m o le c u la r  w e ig h t ,  w h ile  a f f o r d i n g  some i n d i c a t i o n  
o f  th e  p r e s e n c e  o f  h ig h  m o le c u la r  w e ig h t co m p o n en ts , h av e  
y ie ld e d  r e s u l t s  w hich  w r e  g e n e r a l l y  n o t  c o n s i s t e n t  a n d , 
t h e r e f o r e ,  n o t  u s e i u l  f o r  e s t a b l i s h i n g  a d d i t i o n a l  in f o r m a t io n ;  
th e  same c o n s i d e r a t i o n  a p p l i e s  a l s o  t o  th e  d e te rm in e d  v a lu e s  
o f /
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o f  a c e t y l  c o n t e n t .
some i n s i g h t  i n t o  the  c o u r s e  o f  t h e  r e a c t i o n  
i s  th u s  a v a i l a b l e  o n ly  from th e  m easurem ents o f  raethoxy 1 
c o n t e n t  and o p t i c a l  r o t a t i o n ,  b oth  o f  w hich  c o u ld  be a s c e r -  
; ta in e d  w it h  s u f f i c i e n t  accu racy*  The v a lu e  o f  a n a l y t i c a l  
d a ta  fo r  th e  c o n s t i t u e n t  e le m e n ts  i s  o f f s e t  t o  some e x t e n t  
by th e  o r i g i n a l  s e l e c t i o n  o f  r e a c t a n t  d e r i v a t i v e s  in  a s  
much as th e  p e r c e n ta g e s  o f  carbon , hydrogen and oxygen  in  
each  o f  th e  r e a c t a n t s  and, hence a l s o  in  an e q u im o le c u la r  
m ixtu re  o f  them, approxim ate r a t h e r  c l o s e l y  to  t h o s e  o f  t h e  
d e s ir e d  p r o d u c t .  The a p p r o p r ia te  p e r c e n ta g e  c o m p o s i t io n s  
are noted  in  the  f o l lo w in g  t a b l e .
Carbon Hydrogen oxygen
a) Dime th y l-m e th y  1 -  g lu e  o s id e
C H 0 48# 6/0 8.11^4 4 3 .2 4 ^
9 18  6
b) P e n t a a c e t y l - a i - g l u c o s e
C H 0 4 9 .2 5 .6 4 4 5 .1 2
16 E2 11
0) E q u im o lecu la r  m ix tu re  o f  
a) and b)
C H Ü 4 9 .0 1 6 .5 4 4 4 .4 4
25 40 17
<3) C on d en sa tion  p ro d u ct
C H 0 5 0 .5 1 6 .4 0 4 3 .0 9
25 38  16
T h e/
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The re p e a te d  measurement o f  o p t i o a l  r o t a t i o n  
a s  a means o f  f o l l o w in g  t h e  r e a c t io n  r e v e a le d  in  t h e  c a s e s  
o f  e x p e r im e n ts  B and c ,  a g r a d u a l in c r e a s e  fo l lo w e d  by a 
c o n t in u o u s  d im in u tio n  o f  th a t  p r o p e r ty .  In  t h e  c a s e  o f  
r e a c t i o n  B, th e  change in  r o t a t i o n  w ith  th e  con com itan t  
p r o d u c t io n  o f  w ater  h a s  been a t t r i b u t e d  t o  a r e a l  in c r e a s e  
o f  r o t a t o r y  power r e s u l t i n g  from c h e m ic a l  r e a c t i o n  w h i le  
th e  ch an ge in  r o t a t i o n  in  C i s  c o n s id e r e d  n o t  t o  be r e a l  
but due t o  a l o s s  o f  d i s s o lv e d  m a t e r i a l .  T h is  l o s s  was 
t o  some e x t e n t  u n a v o id a b le  when th e  bu lk  o f  th e  ex p er im en t  
i t s e l f  was sm a ll;  so  a l s o  in  t h e  c a s e s  when t h e  d e s i c c a n t  
was changed f r e q u e n t ly ,  e s p e c i a l l y  when t h e r e  was a l a r g e  
amount o f  i t ,  and when phosphorus p e n to x id e  was b e in g  u s e d .
I
fu r th erm o re  i t  w i l l  be seen  i'rom t h e  r e s u l t s  g iv e n  in  th e  
e x p e r im e n ta l  s e c t i o n  fo r  r e a c t i o n s  B and C t h a t  th e  measured  
ch a n g es  were sm a ll and, f o r  t h i s  r e a s o n  and th o s e  a lr e a d y  
n o te d ,  th e  u se  o f  t h e  p o la r im e te r  fo r  f o l l o w in g  th e  r e a c t i o n  
was d i s c o n t in u e d .
The t a b l e s  on th e  f o l l o w i n g  p a g es  summarise 
th e  main c h a r a c t e r i s t i c s  o f  th e  p r o d u c ts  i s o l a t e d  and i t  
w i l l  be c o n v e n ie n t  t o  c o n s id e r  them i n d i v i d u a l l y .
The m ost s a t i s f a c t o r y  r e s u l t s  fo l lo w e d  th e  
u s e  o f  phosphorus p e n to x id e  and from r e a c t i o n s  iS and L, 
c r y s t a l l i n e /
65.
Oi?' THE ÜEàCTIÜlM PRODUCTS
Index S t a t e M ethoxyl
c o n t e n t
A c e ty l
c o n te n t
rifJ
B G la ss 1 4 .9 3 5 .6  (b
C G la ss 1 7 .2 5 2 8 .0 9  (a 
3 3 .4 4  (b
E C r y s t a l l i n e 1 6 .0 3 3 8 .5 5  (b
E syrup 1 6 .6 6 3 6 .1 7  (b 
3 2 .7  (c
i ‘ syrup 1 8 .8 2 1 .6  (a 
3 3 .8  (b
G syrup 1 8 .7 2 5 .4  (a 
3 8 .9  (b
I syrup 1 1 .5 3 0 .3  (a 
4 7 .7  (b
J syrup 1 1 .6 5 2 6 .8  (a 
4 4 .4  (b
2 3 .8  (c
L c r y s t a l l i n e 1 6 .5
jLt amorphous 1 0 .0 9 4 1 .0 5  (b
u G la ss 1 6 .4 3 0 .9 3  (b
C a lc u la t e d 1 5 .6 4 3 6 .2
a) Cold a l k a l i  t i t r a t i o n
b) Hot a l k a l i  t i t r a t i o n
c) Hot a c id  t i t r a t i o n
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(Continued )
Ind ex M olecu lar
w eigh t
S p e c i l i c  
R o ta t io n
M e lt in g
p o in t
B 645 (d f  6 5 .2  *




E 515 (e 1 0 4 .1
0
127
E 920 (d 7 0 .2 5
iJ’ - -
G 587 (d 
280 ( f
7 7 .4
I 472 (d 8 5 .0
J 489 (d 4 9 .6
L 1 0 9 .2
0
125 -  127
L 758 (e 5 7 .2
M 495 (a 6 8 .4
C a l c u l a t e d 594
dj C ry o so o p lc  method
e) C ry o so o p lc  method
î)  j^ b u il lo sc o p lo  method
g) E b u l i i o s c o p ic  method
benzene
camphor
e th a n o l
e th e r
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o r y s t a l l lu e  p r o d u c ts  have been  o b ta in e d .  The p r o p e r t i e s
o f  t h e s e  s u b s ta n c e s  which a r e  l i s t e d  in  th e  e x p e r im e n ta l
s e c t i o n  ( s e e  p a g e s  109 and 126  ) co n firm  t h a t  th e y  a r e
c h e m ic a l ly  i d e n t i c a l  and a r e  d e r i v a t i v e s  o f  a new ty p e  o f
d i s a o o h a r id e .  2 : 3 - D im e th y l-4 : 6 - ( p e n t a a o o t y l - g lu c o s y l id e n e )
PC-methyl g l u c o s i d e  c r y s t a l l i s e s  r e a d i l y  a s  r o s e t t e s  o f
sh o r t  s t o u t  n e e d l e s  from e th a n o l  or  on a d d i t i o n  o f  l i g h t
p e tro le u m  t o  a s o l u t i o n  o f  i t  in  a m ix tu re  o f  a c e to n e  and
e t h e r .  I t  i s  s o lu b le  i n  m ost common s o l v e n t s  but d o es
n o t  d i s s o l v e  in  a licanes and i s  ta k en  up o n ly  t o  a sm a ll
o
e x t e n t  by e th a n o l  and w a te r .  I t  m e l t s  a t  127 and th e  
s p e c i f i c  r o t a t i o n s  i n  a c e to n e  o f  t h e s e  two p r o d u c ts  a re
O 0 0 0
+ 1 0 4 .1  and + 1 0 9 .2  (a t  1 6 .8  and 16 r e s p e c t i v e l y ) .  The 
amounts o f  t h i s  su b s ta n c e  produced i n  t h e s e  p r e p a r a t io n s  
were c o m p a r a t iv e ly  sm a ll  and were a p p r o x im a te ly  t h i r t y  and 
f o u r  p er  c e n t ,  i n  term s o f  t h e  t h e o r e t i c a l ,  w h i le  th e  
d u r a t io n  o f  t h e  r e a c t i o n s  req u ired  t o  f u r n i s h  t h e s e  y i e l d s  
were s i x  and e i g h t  d ays r e s p e c t i v e l y .
R e a c t io n s  A and D
There i s  no e v id e n c e  t h a t  any r e a c t i o n  
occurred  in  e i t h e r  o f  t h e s e  attem pted  c o n d e n s a t io n s  w hich  
employed p e n ta m e th y l-a ld e h y d o -g lu c o s e  a s  t h e  c a r b o n y l  
com ponent/
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oomponeût and, a s  d e s lo o a n t ,  phosphorus p e n to x id e  and 
anhydrous sodium s u lp h a te  r e s p e o t i v e l y .
i i e a o t lo n  B (ph osphorus p e n to x id e )
By a p p ly in g  a v a lu e  re co rd ed  in  th e  l i t e r a -  
: t u r e  io r  th e  d i s t r i b u t i o n  o f  2 ; 3 - d im eth y l» (X .-m eth y l-  
g lu o o s id e  betw een  oh loro form  and w ater  ( 3 1 ) ,  i t  i s  co n c lu d ed  
t h a t  th e  p ro d u ct  o f  t h i s  r e a c t io n  c o n ta in e d  no f r e e  d im e th y l  
m e th y l  g lu c o s i d e  s i n c e  i t  was i s o l a t e d  from a c h io r o fo r m ic  
s o l u t i o n  w hich  had been  e x tr a c te d  th o r o u g h ly  w ith  w a te r .
On t h i s  b a s i s ,  th e  low  m ethoxy l c o n t e n t  i n d i c a t e s  th e  p r e s -  
:e n c e  o f  p e n t a a c e t y l - a ld e h y d o -g l u c o s e ,  and t h e  p r o p o r t io n s  
o f  t h i s  compound and c o n d e n s a t io n  p ro d u ct  can  be c a l c u l a t e d  
I'rom t h e  m eth o x y l v a lu e  a s
95."3 p e r  c e n t  c o n d e n s a t io n  p rod uct and 4 .7  p er  c e n t  p e n ta -
; a c e t y l - a ld eh y d o - g l u c o s e  by w e ig h t .  T h is  r e s u l t ,  t o g e t h e r
w it h  th e  measured o p t i c a l  r o t a t i o n ,  g i v e s  a s  th e  s p e c i f i c
o
r o t a t i o n  o f  th e  c o n d e n sa t io n  p rod u ct + 6 8 .6  w hich  i s  q u i t e  
d i s t i n c t  from t h a t  o f  the c r y s t a l l i n e  su b s ta n ce  a lr e a d y  
d i s c u s s e d .  The determ ined  m o le c u la r  w e ig h t  i s  o f  t h e  
c o r r e c t  o r d e r .
Reaction C (Anhydrous sodium sulphate)
T h e/
69 .
T he p r o d u c t ,  l i k e  t h a t  o f  r e a o t l o n  3 ,  was 
a  b r i t t l e  g l a s s  w i th  a  h ig h e r  m e th o x y l v a lu e  w h ich  I n d ic ­
ia  te d  t h e  p r e s e n c e  o f  e x c e s s  d im e th y l  g lu c o s id e ;  t h e  l a r g e  
p e r c e n ta g e  o f  c a rb o n  seem s to  s u g g e s t  t h a t  c o n d e n s a t io n  had 
o c c u r r e d .  A ssum ing , t h e r e f o r e ,  t h a t  t h i s  s u b s ta n c e  c o n ta in -  
:ed  o n ly  d im e th y l  g lu c o s id e  and th e  d e s i r e d  p r o d u c t .  I t  I s  
shown t h a t  t h e  p r o p o r t i o n s  o f  t h e s e  w ould b e
9 4 .0  p e r  c e n t  c o n d e n s a t io n  p r o d u c t  and
6.0 p e r  c e n t  d im e th y l  m e th y l g lu c o s id e  by  w e ig h t w h ich
o
w ould a g a in  g iv e  a  s p e c i f i c  r o t a t i o n  o f  466.7  f o r  t h e  
c o n d e n s a t io n  p r o d u c t .
The p e r c e n ta g e  c o m p o s i t io n  o f  s u c h  a  m ix tu r e  
would be  a s  f o l lo w s
C a l c u l a t e d G ,  5 0 .4 4  : H, 6 .5 0  ; 0 , 4 3 .1 1  p e r  c e n t .
i^ound; C, 4 9 .7  ; H* 6 .3 0  : 0 , 4 4 .0  p e r  c e n t .
The c a l c u l a t e d  f i g u r e s  a g re e  a s  c l o s e l y  w i th  t h e  found
v a lu e s  a s  do th o s e  o f  a  m ix tu re  o f  p ro d u c t  and b o th  r e a c t -
: a n t s  c a l c u l a t e d  from  th e  found  m e th o x y l c o n t e n t  and o p t i c a l
r o t a t i o n  on th e  a s s u m p tio n  t h a t  any p r o d u c t  w ould h av e  a
o
s p e c i f i c  r o t a t i o n  o f  a b o u t  +106 t h a t  b e in g  an  a p p ro x im a te  
mean o f  t h e  v a lu e s  n o te d  a b o v e . The r e s u l t s  i n  t h i s  c a s e  
a r e  -
3 .1  p e r  c e n t  c o n d e n s a t io n  p r o d u c t  
4 0 .0 /
7 0 .
4 0 .0  p e r  c e n t  d i ia e t tx y l - ia e t l iy l - g lu c o s id e ,  and 
5 6 .9  p e r  c e n t  p e n t a a c e t y l - a ld e h y d o - g lu c o s e  by w e ig h t .  
C a l c u l a t e d : •  C , 4 8 .9 6  : H, 6 .6 3  : 0 , 4 4 .6  p e r  c e n t .
The l a t t e r  m ix tu re  c o n t a i n s  v e ry  l i t t l e  
r e a c t i o n  p r o d u c t  and w o u ld , t h e r e f o r e ,  be  c o m p a r a t iv e ly  
s o lu b l e  In  w a te r  w h i le  t h e  p ro d u c t  d id  n o t  d i s s o l v e .
i i e a o t io n  £ (p h o s p h o ru s  p e n to x id e )
I t  i s  p e r h a p s  s i g n i f i c a n t  t h a t  no r e a c t a n t
w as r e c o v e re d  i n  t h i s  c a s e .  I t  h a s  b een  s e e n  t h a t  a  s i x
p e r  c e n t  y i e l d  o f  a  c o n d e n s a t io n  d e r i v a t i v e  was i s o l a t e d
from  th e  m ain  r e a c t i o n  m ix tu re  w h i le  an  a d d i t i o n a l  y i e l d  o f
a p p r o x im a te ly  s i x  p e r  c e n t  was s e p a r a te d  fro m  a  lU r th e r
e x t r a c t  o f  t h e  n e u t r a l i s e d  p e n to x id e .  T he l a r g e  d a rk
p r e c i p i t a t e  o b ta in e d  by th e  a d d i t i o n  o f  e t h e r  t o  t h i s  e x t r a c t
o
a p p e a r s  from  i t s  m e l t i n g  p o i n t  (105 -  125 ) t o  b e  a  A i r th e r  
sam p le  o f  t h e  same s u b s ta n c e  b u t  i n  a  v e ry  im pure  c o n d i t i o n ;  
h o w ev er, a t t e m p ts  t o  im p ro v e  i t s  a p p e a ra n c e  d id  n o t  a c h ie v e  
s u c c e s s .  A l t o g e t h e r ,  t h e s e  t h r e e  y i e l d s  a c c o u n t  f o r  a b o u t  
t h i r t y  p e r  c e n t  o f  t h e  r e a c t a n t s  em p lo y ed .
I t  re m a in s  t o  c o n s id e r ,  t h e  s y ru p  w h ich  was 
i s o l a t e d  from  th e  m o t h e r - l i q u o r  o f  t h e  m ain  c r o p .  The 
m e th o x y l/
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m e th o x y l o o n te n t  o f  t h i s  p r o d u c t  s u g g e s te  t h e  p r e s e n c e  o f
e x c e s s  f r e e  d Im e th y 1-m e th y 1« g lu c o s id e  w h ich  i s  r a t h e r  u n e x -
:p e c te d  c o n s i d e r i n g  t h a t  t h e  r e a c t i o n  m ix tu re  was w ashed
w e l l  w i th  w a te r .  The e x c e s s ,  h o w ev e r, i s  s m a l l ,  b e in g
p o s s i b l y  e r r o n e o u s ,  and from  th e  m e th o x y l c o n t e n t  i t  c a n  be
shown t h a t  t h i s  sy ru p  w ould c o n t a in
4 p e r  c e n t  o f  d im e th y l - m e th y l - g lu c o s id e  and 96
p e r  c e n t  o f  c o n d e n s a t io n  p ro d u c t  by w e ig h t ; c a l c u l a t e d
fro m  th e  m e asu red  r o t a t o r y  p o w er, t h e  c o n d e n s a t io n  p ro d u c t
w o u ld , u n d e r  t h e s e  c i r c u m s ta n c e s ,  h a v e  a  s p e c i f i c  r o t a t i o n  
o
o f  467.2  . Though t h e  h ig h  m o le c u la r  w e ig h t from  c r y o s c o p ic
m e a su re m e n ts  s h o u ld  n o t  be i n t e r p r e t e d  to o  l i t e r a l l y ,  i t
seem s a l s o  t o  c o n f irm  th e  p r e s e n c e  o f  a  s u b s ta n c e  w i th  a
h ig h  m o le c u la r  w e ig h t .  The y i e l d  o f  t h i s  s u b s ta n c e  w ould
be 16 p e r  c e n t  w i th  r e s p e c t  t o  t h e  r e a c t a n t s  em p lo y ed .
by a s su m in g  a s  b e f o r e  t h a t  t h e  s p e c i f i c  r o t a t i o n  o f  an y
o
p r o d u c t  sh o u ld  b e  + 106 , t h e  c o m p o s i t io n  o f  t h i s  sy ru p  
a ssu m es  t h e  f o l lo w in g  p r o p o r t i o n s  by w e ig h t 
HZ p e r  c e n t  c o n d e n s a t io n  p r o d u c t  
21 p e r  c e n t  d im e th y 1- m e th y l* g lu c o s id e  and 
47 p e r  c e n t  p e n t a a c e t y l - a ld e h y d o - g lu c o s e .
H ow ever, su ch  a  l a r g e  p r o p o r t i o n  o f  r e a c t a n t s  d o e s  n o t  seem 
p r o b a b le  i n  view  o f  t h e  e a s e  w ith  w h ich  th e  f i r s t  c ro p  
s e p a r a t e d ; /
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s e p a r a t e d :  m o re o v e r , t h i s  p r o d u c t  d id  n o t  h a v e  any  r e d u o -
: l n g  a c t i o n  on T a u b e r  and K l e i n e r ’ s r e a g e n t .
R e a c t io n  f  ( iù s e d  z in c  c h l o r i d e )
L i t t l e  c o n d e n s a t io n ,  i f  a n y , a p p e a r s  t o  h av e  
r e s u l t e d  fro m  th e  u s e  o f  z in c  c h l o r i d e  a s  s i x t y  p e r  c e n t  o f  
t h e  p e n t a a o e t y l - a id e h y d o - g lu c o s e  was r e c o v e re d  u n ch an g ed  
from  a  s o l u t i o n  o f  t h e  r e a c t i o n  p r o d u c t  i n  b e n z e n e  w h ich  
had  b e e n  e x t r a c t e d  w i th  w a t e r .  A ro u g h  e x p e r im e n t showed 
t h a t  when a  s o l u t i o n  o f  p e n t a a c e t y l - a ld e h y d o - g lu e o s e  i n  
b e n z e n e  i s  sh a k e n  t h r e e  t im e s  w i th  an  e q u a l  volum e o f  w a te r ,  
a b o u t h a l f  o f  t h e  s o l u t e  p a s s e s  i n t o  th e  e x t r a c t i n g  medium ; 
on t h i s  b a s i s ,  t h e  p r o p o r t i o n  o f  th e  s t r a i g h t - c h a i n  com pon- 
: e n t  w h ich  m ig h t  h a v e  en g ag ed  i n  a c o n d e n s a t io n  i s  s m a l l .
R e a c t io n  G. (A nhydrous c a lc iu m  s u lp h a te )
The f i n a l  p r o d u c t  from  t h i s  r e a c t i o n  was 
i n s o l u b l e  i n  w a te r  a n d , t h e r e f o r e ,  seemed t o  c o n t a i n  some 
c o n d e n s a t io n  d e r i v a t i v e ;  th e  p r o p o r t i o n  o f  t h i s  c a l c u l a t e d  
from  t h e  m e th o x y l c o n t e n t ,  w as found  t o  b e  89 p e r  c e n t  by 
w e ig h t ,  t h e  r e m a in d e r  o f  th e  sy ru p  b e in g  l a r g e l y  d im e th y 1-  
m e t h y l - g lu c o s id e .  A ssum ing  t h i s  r e s u l t  t o  b e  c o r r e c t ,  t h e
o
s p e c i f i c  r o t a t i o n  o f  t h e  c o n d e n s a t io n  p r o d u c t  w ould be  t69A  • 
T h a t /
7 3 .
T h a t  a  r e a o t l o n  d id  o o o u r i s  o o n firm ed  by  th e  f o rm a t io n  o f  
d r o p l e t s  o f  w a te r  w i th in  t h e  r e f l u x  d u r in g  t h e  c o u r s e  o f  
r e a c t io n »  b u t  t h e  e x t e n t  o f  c o n d e n s a t io n  was n o t  l a r g e  and 
p ro b a b ly  n o t  In  e x c e s s  o f  a b o u t f i f t e e n  p e r  c e n t .
R e a c t io n  H (H e a t I n  v a c u o )
Ho r e a c t i o n  seem s t o  h a v e  o c c u r r e d  In  t h i s  
I n s t a n c e  and a  c o n s id e r a b l e  am ount o f  d e c o m p o s i t io n  a p p e a r s  
t o  h a v e  ta k e n  p l a c e .
R e a c t io n  I  (H ea t In  v a c u o )
The a n a l y t i c a l  d a t a  f o r  t h e  p r o d u c t  o f  t h i s
r e a o t l o n  (low  p e r c e n ta g e  o f  c a rb o n  and h ig h  o f  h y d ro g en ) a r e
n o t  c o n s i s t e n t  w i th  an y  p o s s i b l e  m ix tu r e  o f  r e a c t a n t s  and th e
d e s i r e d  p r o d u c t ,  and seei£d t o  I n d i c a t e  t h e  p r e s e n c e  o f  e x c e s s
d im e th y l  g l u c o s i d e ;  t h i s  I s  n o t  c o n f irm e d  by  t h e  m e th o x y l
c o n t e n t  w h ich  w as low  (tw o  d e t e r m in a t io n s )  .
T h is  low  m e th o x y l v a lu e  s u g g e s t s  t h a t  t h e
p r o p o r t i o n  o f  p e n t a a c e ty l - a ld e h y d o - g lu c o s e ,  b o th  f r e e  and
c o n d e n s e d , w as g r e a t e r  th a n  t h a t  o f  t h e  dIm e t hy 1- m e th y l -g lu e o s -
: l d e :  b u t .  I f  no c o n d e n s a t io n  had  o c c u r r e d ,  t h e  s p e c i f i c
o
r o t a t i o n  o f  t h e  m ix tu r e  w ould l i e  b e tw een  - 4 . 8  ( t h a t  o f
o
p e n t a a c e t y l - a id e h y d o - g lu c o s e )  and + 4 8 .7  ( t h a t  o f  an  e q u l -  
; m o le c u la r  m ix tu r e  o f  s t a r t i n g  m a t e r i a l s ) .  H ow ever, t h e  
s p e c i f i c /
74 .
o
s p e o i f i o  r o t a t i o n  o f  t h e  p r o d u c t  was +85 , h en c e  i t  m u st
h av e  c o n ta in e d  a  f u r t h e r  s u b s ta n c e ,  p re su m a b ly  a  p r o d u c t
o f  a  c o n d e n s a t io n ,  o f  h ig h e r  s p e c i f i c  r o t a t o r y  pow er o r  a
s u b s ta n c e  a r i s i n g  from  th e  d e c o m p o s it io n  o f  e i t h e r  o r  b o th
r e a c t a n t s  u n d e r  t h e  I n f lu e n c e  o f  h e a t ,  and t h i s  l a t t e r
e v e n t u a l i t y  may a c c o u n t  f o r  t h e  u n u s u a l  p e r c e n ta g e  com pos-
: I t l o n  o f  t h e  f i n a l  m ix tu r e :  I t  d o e s  n o t ,  h o w ev e r, o o r r e s -
:pond  o n ly  t o  a  l o s s  o f  a c e t i c  a c i d .  I t  I s  n o t  p o s s i b l e ,
t h e r e f o r e ,  t o  make any  c e r t a i n  c o n c lu s io n  in  t h i s  c a s e .
I f  I t  I s  assum ed t h a t  t h e  p r o d u c t  sh o u ld  h a v e  a  r o t a t i o n  o f  
o o
e i t h e r  +106 o r  +67 , t h e  p r o p o r t i o n  o f  d im e th y l  g lu c o s id e  
c a l c u l a t e d  from  th e  m e th o x y l c o n te n t  and fo u n d  r o t a t i o n  I s  
shown In  e i t h e r  c a s e  n o t  to  be  r e a l .  I f ,  t h e r e f o r e ,  I t  
I s  taK en  t h a t  th e  i s o l a t e d  s y ru p  c o n ta in e d  o n iy  p e n t a a c e t l y -  
a ld e h y d o - g lu c o s e  In  a s s o c i a t i o n  w i th  a  c o n d e n s a t io n  p r o d u c t ,  
t h e s e  a r e  found  t o  be  In  t h e  r a t i o
7 3 .4  p e r  c e n t  c o n d e n s a t io n  p r o d u c t  
and 2 6 .5  p e r  c e n t  p e n t a a c e t y l - a ld e h y d o - g lu c o s e
o
by w e ig h t ,  th e  s p e c i f i c  r o t a t i o n  o f  th e  fo rm e r  b e in g  + 1 1 7 .5  
w h ich  I s  o f  t h e  same o r d e r  a s  t h a t  f o r  t h e  p r o d u c ts  o f  
r e a c t i o n s  E and L . H ow ever, t h i s  I n t e r p r e t a t i o n  m ust n o t  
be  r e g a rd e d  to o  s e r i o u s l y ;  on th e  o th e r  h a n d , th e  d e te rm in e d  
v a l u e /
75.
v a lu e  f o r  t h e  m o le o u la r  w e ig h t o f  t h e  i s o l a t e d  sy ru p  d o e s  
i n d i o a t e  t h a t  o o n d e n s a t io n  had o c c u r r e d .
R e a c t io n  J (P hosphorus p e n to x id e )
Only th e  c h lo ro f o rm ic  s o l u t i o n  w as exam ined
i n  t h i s  c a s e ;  i t s  aq u e o u s  e x t r a c t  w as n o t  exam ined  s in c e
th e  p r o d u c t s  d e s c r ib e d  ab o v e  w ere n o t  r e a d i l y  s o lu b l e  i n
w a te r .  No c r y s t a l  c o u ld  b e  s e p a r a te d  b u t  th e  c o m p a r a t iv e ly
h ig h  p e r c e n ta g e  o f  c a rb o n  in  t h e  p r o d u c t  seem s t o  i n d i c a t e
t h e  p r e s e n c e  o f  a  p r o p o r t i o n  o f  c o n d e n s a t io n  p ro d u c t  and t h i s
c o n c lu s io n  i s  e n c o u ra g e d  by  th e  p o o r  s o l u b i l i t y  i n  w a te r .
Assum ing a l l  unchanged d im e th y l g lu c o s id e  t o
be e x t r a c t e d  by th e  a q u e o u s  w a s h in g s , i t  i s  c o n c lu d e d  from
t h e  m e th o x y l c o n t e n t  t h a t  th e  i s o l a t e d  s y ru p  c o n ta in e d
7 4 .5  p e r  c e n t  o f  p ro d u c t
and  2 5 .5  p e r  c e n t  o f  p e n t a a c e t y l - a ld e h y d o - g l u c o se
by w e ig h t .  xxom t h e s e  r e s u l t s ,  a  " r e a l "  v a lu e  f o r  t h e
s p e c i f i c  r o t a t i o n  o f  th e  c o n d e n s a t io n  p r o d u c t  may be  d e d u c e d ,
o
and i s  fo u n d  to  b e  + 6 8 .2  . The p e r c e n ta g e  c o m p o s i t io n  o f  
th e  ab o v e  m ix tu re  a p p ro x im a te s  v e ry  c l o s e l y  t o  t h a t  a c t u a l l y  
fo u n d .
C a l c u l a t e d G ,  5 0 .1 6  : H, 6 .2 1  ; 0 , 4 3 .6 0  p e r  c e n t
f o u n d ;-  C, 5 0 .0 1  ; H, 6 .2 5  ; 0 , 4 3 .7 5  p e r  c e n t
IV
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I t  iB  s u r p r lB in g  t h a t  a  c r y s t a l l i n a  c o n d e n s -
: a t i o n  p ro d u c t  c o u ld  n o t  be r e c o v e re d  from  t h i s  r e a c t i o n
s i m i l a r  t o  t h a t  i s o l a t e d  from  R e a c t io n s  £ and L w h ich
em ployed th e  same d e h y d r a t in g  a g e n t  u n d e r  n o t  d i s s i m i l a r
c o n d i t i o n s .  By a s s u m in g , a s  b e f o r e ,  t h a t  any  c o n d e n s a t io n
o
p r o d u c t  sh o u ld  h a v e  a  s p e c i f i c  r o t a t i o n  o f  a b o u t  +106 , i t  
c a n  be shown from  th e  found m e th o x y l v a lu e  and o p t i c a l  r o t a t *  
: i o n  t h a t  t h i s  sy ru p p y  p r o d u c t  c o n ta in e d
1 2 .7  p e r  c e n t  o f  c o n d e n s a t io n  p ro d u c t
2a . 1 p e r  c e n t  o f  d im e th y l  m e th y l g lu c o s id e
and 6 4 .2  p e r  c e n t  o f  p e n t  a a c e t y l - a l  dehydo- g lu e  o s e  by
w e ig h t .  H ow ever, su c h  a  m ix tu r e  w ould d i s p l a y  a  m arked
s o l u b i l i t y  i n  w a te r ,  w h ich  t h e  p r o d u c t  d id  n o t  d o ; f u r t h e r -  
:m o re , i t s  c o n te n t  o f  d im e th y l  m e th y l g lu c o s id e  i s  n o t  c o n -  
2 s i s t e n t  w i th  th e  m ethod  o f  i s o l a t i o n  w h i le  t h e  c a l c u l a t e d  
p e r c e n ta g e  c o m p o s i t io n ,  shown b e lo w , i s  much l e s s  i n  a g r e e -  
:m en t w i th  t h e  found v a lu e s  th a n  t h a t  d ed u ced  by th e  a rg u m en t 
i n  t h e  p r e v io u s  p a r a g r a p h .
C a lc u l a t e d :  0» 4 9 .6  ; H» 6 .3 0  : 0 , 4 4 .4  p e r  c e n t .
R e a c t io n  K (A nhydrous c a lc iu m  s u lp h a te )
The r e s u l t s  o f  t h i s  e x p e r im e n t w ere d is a p p o in t -  
: i n g  i n  v iew  o f  t h e  v e ry  e x te n d e d  t im e  a l lo w e d  f o r  r e a c t i o n  
t o /
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t o  o c c u r  (6 3  d a y s )  and o f  t h e  e f f i c i e n t  d e s i c c a t i n g  a g e n t  
w h ic h  w as em p lo y ed ; o n ce  a g a i n ,  t h e  u s e  o f  t h i s  r e a g e n t  
r e s u l t e d  in  t h e  o c c u r r e n c e  o f  l i t t l e  o r  no c o n d e n s a t io n .
The p r o d u c t ,  w h ic h  v/as a  s y r u p ,  a f t e r
re m o v a l o f  t h e  s o l v e n t ,  v/as t a k e n  up  in  b e n z e n e  and e x t r a c t "
:ed. v / i th  w a t e r ,  i t  b e in g  e x p e c te d  t h a t  an y  c o n d e n s a t io n  
p r o d u c t  p r e s e n t  w ould re m a in  i n  t h e  b e n z e n e : h o w e v e r, t h e
b e n z e n e  f u r n i s h e d  o n ly  p e n t a a c e t y l - a ld e h y d o - r!:lucose and so  
r e a d i l y  d id  i t  do  so  t h a t  t h e  p r e s e n c e  o f  a  f u r t h e r  com pon-
: e n t  i n  i t  w as n o t  i n d i c a t e d .
R e a c t io n  L (P h o sp h o ru s  p e n to x id e )
I t  h a s  b e e n  n o te d  a l r e a d y  in  t h i s  s e c t i o n
t h a t  R e a c t io n  L f u r n i s h e d  a  c r y s t a l l i n e  s u b s ta n c e  i d e n t i c a l
t o  t h a t  w h ic h  v/as i s o l a t e d  f ro m  R e a c t io n  E . On th e
a d d i t i o n  o f  w a te r  t o  t h e  e t h a n o l i c  l i q u o r  f ro m  t h e s e
c r y s t a l s ,  a  f u r t h e r  y i e l d  w as p r e c i p i t a t e d  a n d , fro m  i t s
low  m e th o x y l v a lu e  and h ig h  c a rb o n  c o n t e n t ,  t h i s  h a s  b e e n
c o n s id e r e d  t o  c o n t a in  f u r t h e r  c o n d e n s a t io n  p r o d u c t  in
a d m ix tu re  w i th  p e n t a a c e t y l - a ld e h y d o - K lu c o s e . t h e  p r o p o r t i o n
o f  t h e  fo rm e r  b e in g  6 9 .5  p e r  c e n t  b y  w e ig h t  w i th  a  s p e c i f i c
o
r o t a t i o n  o f  4 8 4 .8  . The p e r c e n ta g e  c o m p o s i t io n  o f  t h e  
m ix tu r e  j u s t  d e s c r ib e d  w o u ld  b e  a s  f o l l o w s : -  
C a l c u l a t e d /
78 .
C a lc u l a t e d :*  C, 50*11 : H, 6 .1 8  : 0 ,  4 3 .7 3
F o u n d :-  C, 4 9 .7  : H , 6 .3 5  : 0 ,  4 3 .9 5
The above  v a l u e  f o r  t h e  s p e c i f i c  r o t a t i o n
o f  t h e  c o n d e n s a t io n  p r o d u c t  in  t h i s  c a s e  may b e  e x p la in e d
i f  i t  i s  assum ed t h a t  t h e  s y ru p  e j e c t e d  a t  t h i s  s t a g e  w as
o
a  m ix tu re  o f  tw o p r o d u c ts  w i th  r o t a t i o n s  o f  *103 and 
o
*67 in  t h e  r a t i o  4 : 5 .  The y i e l d s  o f  t h e s e  p r o d u c ts  
v/ould  th e n  b e ,  r e s p e c t i v e l y ,  11 and 8 .5  p e r  c e n t .
R e a c t io n  M (A nhydrous c o p p e r  s u lp h a te )
The p ro d u c t  w as a g a in  a  s y ru p  and t h e  
d e t e r m in a t io n  o f  m e th o x y l c o n te n t  i n d i c a t e d  o n ce  m ore 
t h a t  a  c o n d e n s a t io n  had  o c c u r r e d .  The m e th o x y l v a lu e  
s u g g e s ts  t h e  p r e s e n c e  o f  a  s l i g h t  e x c e s s  o f  u n ch an g ed  
d im e th y l - m e th y l - g lu c o s id e  w h ic h  a m o u n ts , on t h i s  b a s i s ,  
t o  1 .8  p e r  c e n t ,  t h e  r e s t  b e in g  a  c o n d e n s a t io n  p ro d u c t  
p lu s  a  t r a c e  o f  p e n t a a c e ty l - a ld e h y d o - g lu c o s e  t o  a c c o u n t 
f o r  t h e  r e d u c in g  a c t i o n .  The p e r c e n ta g e  c o m p o s it io n  o f  
su c h  a  m ix tu r e  i s
C, 5 0 .4 8  : H, 6 .4 3  : 0 ,  4 3 .0 5
w h ich  a g r e e s  much m ore c l o s e l y  w i th  t h e  d e te rm in e d  v a l u e s  
th a n  th o s e  o b ta in e d  b y  a s su m in g  t h a t  an y  o o n d e n s a t io n  
p r o d u c t /  i
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p r o d u c t  fo rm ed  s h o u ld  b e  t h e  same a s  t h a t  i s o l a t e d  f ro m
R e a c t io n s  E and L . The s p e c i f i c  r o t a t i o n  o f  t h e  c o n d e n s -
o
! a t i o n  p r o d u c t  i n  t h e  fo rm e r  c a s e  w ou ld  b e  a g a in  t 6 7 # l  .
I f  i t  i s  a ssu m ed , a s  s u g g e s te d ,  t h a t  t h e
o
p r o d u c t  s h o u ld  h a v e  a  r o t a t i o n  o f  a b o u t  4106 , t h e  
c o m p o s i t io n  o f  t h e  s y ru p  assu m es t h e  f o l lo w in g  p r o p o r t i o n s :  
2 0 .7 5  p e r  c e n t  c o n d e n s a t io n  p r o d u c t  
3 0 .8 5  p e r  c e n t  d im e th y l - m e th y l - g lu c o s id e  
and 4 8 .4  p e r  c e n t  p e n t a a c e t y l - a ld e h v d o - g lu c o s e  
b y  w e ig h t  and t h e  p e r c e n ta g e  c o m p o s it io n  i s
C, 4 9 .2 9  : H, 6 .5 5  : 0 ,  4 4 .1 1  p e r  c e n t ,
w h ic h  co m p ares  l e s s  s a t i s f a c t o r i l y ,  a s  n o te d  a l r e a d y ,  v / i th  
t h e  v a lu e s  fo u n d  t o  b e
0 ,  5 0 .0  : H, 6*87 : 0 ,  4 3 .1 3  p e r  c e n t .
I t  i s  n o t  d e s i r a b l e  t o  d i s c u s s  a t  l e n g t h  
a l l  t h e  p o s s i b l e  i n t e r p r e t a t i o n s  o f  t h e  e x p e r im e n ta l  
r e s u l t s  w h ic h  h av e  b e e n  r e c o r d e d  b u t  i t  d o e s  seem  v e r y  
p r o b a b le ,  fro m  t h e  n o te s  w h ic h  h a v e  b e e n  made c o n c e rn in g  
t h e  v a r i o u s  r e a c t i o n s ,  t h a t  tw o d i s t i n c t  c o n d e n s a t io n  
p r o d u c ts  h a v e  r e s u l t e d .  Of t h e s e ,  o n e  i s  c r y s t a l l i n e  
and i t s  i n d i v i d u a l i t y  h a s  b e e n  c h a r a c t e r i s e d ;  t h e  e x i s t -  
t e n c e  o f  t h e  o t h e r , v /h ich  h a s  n o t  b e e n  r e a l i s e d  in  a  
c r y s t a l l i n e  c o n d i t i o n ,  i s  i d e n t i f i e d  o n ly  on t h e  b a s i s  
o f /
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Of i t s  c a l c u l a t e d  s p e c i f i c  r o t a t i o n .  N e v e r t h e l e s s ,  i n
t h i s  r e s p e c t ,  i t  seem s m ore th a n  f o r t u i t o u s  t h a t  c o n s i s -
: t e n t  v a l u e s  f o r  t h i s  p r o p e r ty  s h o u ld  h av e  b e e n  o b ta in e d
fro m  m ix tu r e s  c o n t a in i n g  an  e x c e s s  o f  e a c h  r e a c t a n t  i n
t u r n  and fro m  a l t o g e t h e r  s i x  e x p e r im e n ts .  The v a l u e s  f o r
th e s e  c a l c u l a t e d  r o t a t i o n s  a r e  nov; g iv e n  and  i t  i s  n o t e -
:v jo r th y  t h a t  th e y  a r e  q u i t e  d i s t i n c t  f ro m  t h a t  o f  an  e q u i -
o
: m o le c u la r  m ix tu re  o f  r e a c t a n t s  (+ 4 8 .7  ) w h i le  t h e  p r o d u c ts  
w h ich  t h e y  r e p r e s e n t  c o n ta in e d  e q u a l  p r o p o r t i o n s  o f  t h e s e  
co m p o n en ts .
R e a c t io n
S p e c i f i c  R o t a t i o n  
C a lc u l a te d  f o r  
P ro d u c t
0
B +68.6
C 6 6 .7
E 6 7 .3
G 6 9 .4
J 68.8
M 6 7 .1
O nly  r e a c t i o n s  w h ic h  em ployed  p h o sp h o ru s  
p e n to x id e  a s  t h e  d r y in g  a g e n t ,  n am ely  E and L , r e s u l t e d  
i n /
Bl.
i n  t h e  i s o l a t i o n  o f  t h e  c r y s t a l l i n e  s u b s ta n c e  w h i l e ,  i n  
b o th  i n s t a n c e s ,  a  n o t  d i s s i m i l a r  p r o p o r t i o n  o f  t h e  o th e r  
p ro d u c t  v/as a l s o  o b t a in e d .  On t h e  o t h e r  h a n d , r e a c t i o n s  
J  and B w h ich  made u s e  o f  t h e  same r e a g e n t  h av e  f u r n i s h e d  
o n ly  t h e  non  c r y s t a l l i n e  d e r i v a t i v e  ( a l th o u g h  i t  c a n n o t 
b e  assum ed t h a t  n o n e  o f  t h e  c r y s t a l l i n e  p r o d u c t  w as a l s o  
fo rm ed ) and t h i s  o n e  seem s g e n e r a l l y  t o  b e  p ro d u c e d  in  
t h e  p r e s e n c e  o f  t h e  l e s s  e n e r g e t i c  d e s i c c a t i n g  a g e n t s .
E X p E p. I  i: E IT T A L
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I  SYOTRE3IS OF 2 .5-DB1ETHY1- oC-ŒTHYI, GLUCOSIDE
A n o te  on  t h e  p r e p a r a t i o n  o f  oC -m ethyl g lu c o s id e
The s y n t h e s i s  o f  oL-m ethyl g l u c o s id e  b y  
a c i d u l a t i o n  o f  m ot h a n d  w i th  h y d ro g e n  c h l o r i d e  i n  th e  
c o ld  i s  o f t e n  t e d i o u s  and in v o lv e s  t h e  p r e p a r a t i o n  o f  t h e  
d r y  g a s ,  so  th e  q u e s t i o n  a r i s e s  w h e th e r  s u l p h u r i c  a c id  
may b e  em ployed a s  t h e  c a t a l y s t -  E x p e r im e n ts  o f  t h i s  
k in d  h av e  b e e n  c c x r i e d  o u t  and a  c r y s t a l l i n e  n o n - r e d u c in g  
p ro d u c t  o b ta in e d  i n  good y i e l d  b u t  t h e  m e l t in g  p o i n t  o f  
t h i s  s u b s ta n c e  s u g g e s te d  t h e  p r e s e n c e  o f  3 - d e r i v a t i v e #  
licw ev e r, s e v e r a l  c r y s t a l l i s a t i o n s  f u r n i s h e d  oC -m ethyl 
g lu c o s id e  in  17 p e r  c e n t ,  y ie ld #  'V h ile  t h i s  d o e s  n o t  
com pare w i th  t h e  y i e l d  o b ta in e d  b y  t h e  h y d ro g e n  c h l o r i d e  
m e th o d s o f  P a t t e r s o n  and  R o b e r ts o n  (3 2 ) o r  I l l b b e r t  and 
E vans ( 20) w h ich  a r e  g e n e r a l l y  u s e d ,  im p ro v ed  r e s u l t s  and 
a  m ore d e s i r a b l e  r a t i o  i n  t h e  am o u n ts  o f  t h e  tvro is o m e rs  
may b e  a v a i l a b l e  b y  v a r y in g  t h e  c o n d i t io n s #  The y i e l d  
o f  c ru d e  m a t e r i a l  o b ta in e d  vma o f  a b o u t  61 p e r  c e n t ,  w h ich  
i s  g r e a t e r  th a n  i s  a v a i l a b l e  b y  t h e  o t h e r  m ethods#  
E x p e r im e n ta l
82.
83 .
A n b y ^rcn s g lu c o s e  (?0 g m .) i s  d i s s o lv e d  
in  40 tn l. o f  m e th a n o l w h ich  h a s  b e e n  d r i e d  o v e r  m agnesium  
and f r e s h l j ^  d i s t i l l e d  and w h ich  c o n t a in s  one m l. e a c h  o f  
c o n c e n t r a te d  and fu m in g  s u lp h u r ic  a c i d .  The m ix tu re  i s  
r e f lu x e d  f o r  e i g h t  h o u r s ,  d e c o l o u r i s e d , f i l t e r e d  end c o n -  
r c e n t r a t e d ,  a n d , on c o o l in g ,  c r y s t a l s  s e p a r a t e  t o  an 
e x t e n t  o f  61 p e r  c e n t ,  m o le c u l a r l y .  A f t e r  o n e  r e e r y s t a l l -  
: i s a t i o n ,  th e  p r o d u c t  no lo n g e r  r e d u c e s  F e h l in g * s  s o l u t i o n ,  
a n d , a f t e r  s e v e r a l  r e c r y s t a l l i s a t i o n s ,  17 p e r  c e n t . o f  p u re  
oC -m ethyl g lu c o s id e  i s  a v a i l a b l e .
I i îe l t in g  P o i n t  165°
H o t a t i o n : -
k l
+ 1 5 7 .7 °  ( w a te r :  c ,1 .4 7 )
4 . 6-B e n z y lid e n e -o C -m e th y l  g lu o o s id e
The m ethod d e s c r ib e d  i s  t h a t  d u e  t o  F re u d -
: e n b e r g , T o e p f f e r  and A n d ersen  (1 9 ) b u t  i s  m o d if ie d
s l i g h t l y  w i th  r e s p e c t  t o  t h e  t im e  a llo v re d  f o r  t h e  r e a c t i o n
t o  ta lce  p la c e  and t o  t h e  mode o f  i s o l a t i o n  o f  t h e  p r o d u c t .
o(.-M ethyl g lu c o s id e  (194  gm. ) i s  sh a k e n
f o r  tw e n ty - f o u r  h o u r s  w i th  b e n z a ld e h y d e  (485  m l . ) , w h ich
h a s  b ee n  f r e s h l y  d i s t i l l e d  in  a  c u r r e n t  o f  d r y  c a rb o n  
d io x id e  f f i n e l y  pow dered z in c  c h l o r i d e  (146 gm .) , t h e
a i r  in  t h e  r e a c t i o n  b o t t l e  b e in g  r e p l a c e d  b y  d r y  c a rb o n
84.
dioTÎ(?e* Tbe y r lx tu rn  ig  th e n  p o u red  I n to  e î x  l i t r e s  o f
c o ld  w a t e r ,  e n d , on v ig o r o u s  sh e lv in g , a c o p io u s  w h i te
p r e c i p i t a t e  I s  e l e c t e d  fro r?  w h ich  t h e  w a te r  I s  d e c a n te d ,
a n d , a f t e r  f u r t h e r  w a sh in g  w i th  c o ld  w a t e r ,  t h e  b e n z y lId e n e
g lu c o s id e  i s  c o l l e c t e d  b y  f i l t r a t i o n .  L e a c h in g  I s  o o n t i n -
:u ed  on t h e  f i l t e r ,  e n d , a f t e r  each  w a s h in g , th e  p ro d u c t
I s  th o r o u g h ly  p r e s s e d ,  a n d . In  t h i s  m a n n e r , a  l a r g e  vo lum e
o f  b e n z a ld e h y d e  may b e  e r p r e s s e d  end r e c o v e r e d .  The two
f i n a l  w a sh in g s  a r e  m d e  w i th  p e tro le u m  e t h e r  o f  b o i l i n g  
o
p o i n t  60 -  80 , a n d , a t  t h i s  s t a g e ,  t h e  p r o d u c t  sh o u ld  
p r e s e n t  a  d r y  a p p e a r a n c e .  A f t e r  d r y in g  on a  p o ro u s  
p l a t e ,  t h e  c ru d e  b e n z y lI d e n e  d e r i v a t i v e  I s  p u r i f i e d  b y  
s o l u t i o n  In  h o t  c h lo ro fo rm  (when an  u p p e r  l a y e r  o f  im p u r i ty  
may s e p a r a t e  and s h o u ld  b e  rem oved) f o l lo w e d  b y  p r e c l p i t -  
: a t i o n  w i th  p e tro le u m  e t h e r  ( b o l l i h g  p o in t  : 60 -  80° )  
w h e r e a f t e r ,  t h e  d e r i v a t i v e  I s  a g a in  f i l t e r e d ,  w ashed w i th
p e tro le u m  e t h e r  and d r i e d  o v e r  p o ro u s  p l a t e .
o
^  1 A?M e lt in g  P o in t  163
Y ie ld  o f  c ru d e  204 gm.
p ro d u c t  73 p e r  c e n t .
Y ie ld  o f  p u re  165 gm#
p ro d u c t  55 p e r  c e n t .
p.  ^ j ^ e t h y l - 4 . 6- b e n z y l ld e n e -  o l-m e th y l g lu c o s id e
The d i r e c t i o n s  a r e  th o s e  o f  I r v i n e  and
P5.
S c o t t  ( 1 5 ) .
F i n e l y  pow dered 4 , 6-b e n z y l id e n e -o C -m e th y l  
g lu c o s id e  (30  gm.) I s  d i s s o lv e d  in  a  m ix tu r e  o f  80 m l. 
a c e to n e  and 70 m l. m e th y l i o d i d e ,  w h e r e a f t e r ,  125 gm. o f  
f i n e l y  g ro u n d  s i l v e r  o x id e  i s  ad d ed  in  s m a l l  p o r t i o n s .
A r e a c t i o n  commences in  t h e  c o ld  and t h e  m ix tu re  i s  
r e f lu x e d  g e n t l y  f o r  f i v e  t o  s i x  h o u rs  w i th  a  g r a d u a l  
i n c r e a s e  o f  th e  t e m p e r a tu r e  t o  a b o u t  5 5 ^ . On c o o l in g ,  
t h e  w h o le  i s  em bedded w i th  d e p o s i t s  o f  l a r g e  w e ll - f o rm e d  
c r y s t a l s  w h ic h  a r e  e x t r a c t e d  w i th  warm a c e to n e .  The 
e x t r a c t  i s  f i l t e r e d  th ro u g h  s i l i c a  and c o n c e n t r a t e d  a s  
f a r  a s  p o s s i b l e ,  a n d , on  c o o l i n g ,  t h e  w h o le  s o l i d i f i e s  
t o  a  h a rd  c a k e  w i th  t h e  e v o l u t i o n  o f  much h e a t .  P u r i f i c -  
2 a t i o n  i s  a t t a i n e d  w i th  l i t t l e  l o s s  b y  a  r e c r y s t a l l i s a t i o n  
fro m  p e tro le u m  e t h e r  ( b o i l i n g  p o in t  : 60 -  80®) w hen lo n g  
s t o u t  n e e d le s  a r e  o b t a in e d .
M e lt in g  P o in t  ' 123®
Y ie ld  2 6 .4  gm.
80 p e r  c e n t .
M eth o x y l c o n t e n t : -
Found 2 9 .4 4  p e r  c e n t .
C a lc u la te d  f o r  C25% 30g ( 0C I^ )g  M.W.
3 0 .0  p e r  c e n t .
8 6 .
8 .5 - D lm e th y l -  oL -m e th y l  g lu o o a  Id e
The d i r e c t i o n s  a r e  a g a in  th o s e  o f  I r v i n e  
and S c o t t  ( l o c . c i t )  b u t  m o d if ie d  a s  d e s c r ib e d  on p ag e  22 •
A t e n  p e r  c e n t  s o l u t i o n  o f  8 , 3 -d im e th y l-o C -  
m e th y l g lu c o s id e  i n  one p e r  c e n t  h y d r o c h lo r i c  a c id  i s  r e -  
: f lu x e d  on a  w a te r  b a th  a t  100°  f o r  tw o h o u rs  w i th  c o n s t a n t  
s h a k in g  and u n d e r  an  a tm o s p h e re  o f  c a rb o n  d i o x i d e .  F r e e  
b e n z a ld e h y d e  p ro d u ced  d u r in g  t h e  r e a c t i o n  i s  ren io v ed , a f t e r  
c o o l in g ,  b y  e x t r a c t i n g  tv / ic e  v / i th  e t h e r  and th e  aq u e o u s  
s o l u t i o n  i s  n e u t r a l i s e d  w i th  le a d  c a r b o n a t e .  The p r e c i p -  
: i t a t e d  c h l o r i d e  i s  f i l t e r e d  o f f  and w a sh e d , and th e  com- 
:b in e d  f i l t r a t e s  e v a p o ra te d  a s  f a r  a s  p o s s i b l e  v acu o  a t  
40 -  4 5 ° ,  a f t e r  w h ic h , t h e  m o is t  r e s i d u e  i s  d r i e d  c o m p le te -  
: l y  b y  s t a n d in g  o v e r n ig h t  in  a  vacuum  d e s i c c a t o r  above  
c a lc iu m  c h l o r i d e ,  a n d , a t  t h i s  s t a g e ,  c r y s t a l s  d e v e lo p .
The d im e th y l  g lu c o s id e  i s  e x t r a c t e d  w i t h  much a c e to n e  and 
t h e  e x t r a c t  f i l t e r e d  th ro u g h  s i l i c a  t h e n  c o n c e n t r a t e d ,  
a n d , on c o o l in g  and s t a n d i n g ,  s t o u t  c r y s t a l s  g r a d u a l l y  
fo rm : t h e s e  a r e  f i l t e r e d  o f f  and t h e  l i q u o r  f u r t h e r
c o n c e n t r a t e d  when a  se co n d  c ro p  i s  o b t a i n e d ,  and t h i s  
p r o c e s s  may b e  r e p e a te d  u n t i l  t h e  y i e l d  i s  a lm o s t t h e o r -  
: e t i c a l .
The p ro d u c t  th u s  o b ta in e d  d i s p l a y s  none
87 .
Of t h e  h y d ro sc o p y  o b s e rv e d  b y  I r v i n e  and S o o t t  and s h o u ld  
b e  r e o r y s t a l l i s e d  fro m  a c e to n e  and th e n  o n ce  fro m  a  l a r g e  
vo lum e o f  s o d iu m -d r ie d  b e n z e n e  (1  gm. in  9 m l .)  v/hen a  
p u re  s u b s ta n c e  i s  r e a l i s e d .
M e l t in g  P o in t  82  -  63®
Y ie ld  95 p e r  c e n t .
M e th o x y l c o n t e n t
Found 4 0 .6  p e r  c e n t .
C a lc u la te d  f o r  M.W* 222
4 1 .8  p e r  c e n t*
M
o17
D + 1 4 4 .5  ( c h lo r o f o r m :
0 , 6 . 5 7 ) .
I I  SYNTHESIS OF PENTAMETHYL-aldehydo-GLUCOSE
Grluoose d i e t h y l  m e r c a p ta l
F i n e l y  g ro u n d  and a n h y d ro u s  g lu c o s e  (50  gm .) 
i s  d i s s o lv e d  by  s h a k in g  v / i th  2 4 .5  m l. o f  fu m in g  h y d ro -  
5c h l o r i c  a c id  ( s p e c i f i c  g r a v i t y :  1 .1 9 )  a n d ,  v/hen c l e a r ,  
t h e  s o l u t i o n  i s  c o o le d  in  i c e  and 20 m l.  o f  e t h y l  m e re a p ta n  
i s  added  in  one  p o r t io n *  The m ix tu re  i s  sh a k e n  v ig o r o u s ly  
b y  h a n d , a n d , a f t e r  tw o o r  t h r e e  m in u t e s , f i n e  c r y s t a l s  
b e g in  t o  s e p a r a t e  and t h e  v /ho le  r a p i d l y  s o l i d i f i e s  and 
s h o u ld  b e  c o o le d  w i th  w a t e r .  A f t e r  t e n  m in u te s ,  a  p in k  
c o lo u r  d e v e lo p s  and t h i s  may b e  rem oved b y  t h e  a d d i t i o n  o f
88#
i c e  o r  c o ld  w a te r  vd iloh  s e r v e s  a l s o  t o  c o m p le te  t h e  p r e c i p -  
: i t a t l o n  o f  t h e  m e r c a p ta l  w h ich  i s  f i l t e r e d  o f f  and v /ashed 
s e v e r a l  t im e s  w i th  c o ld  w a te r  th e n  o n c e  w i th  a l c o h o l  and 
o n ce  w i th  e t h e r .  R e c r y s t a l l i s a t i o n  may b e  e f f e c t e d  f ro m  
e t h a n o l  w hen i t  i s  a d v i s a b l e  t o  e q u ip  t h e  c o n d e n s e r  w i th  
some a b s o r b e n t  m a t e r i a l  and a  s u i t a b l e  o n e  h a s  b ee n  d e s -  
: c r ib e d  by  W olfrom  ( 3 3 ) ,  a f t e r  f i l t e r i n g  on a  h o t  c o n e ,  
t h e  m e r c a p ta l  s e p a r a t e s  on c o o l in g  a s  a  w h i te  a lm o s t  
o d o u r l e s s  m a t t e r  o f  f i n e  c r y s t a l l i n e  n e e d l e s .
M e l t in g  P o i n t  127^
Y ie ld  2 4 .4  gm.
51 p e r  c e n t#
P e n ta m e th y l  g lu c o s e  d i e t h y l  m e r c a p ta l
G lu c o s e  d i e t h y l  m e r c a p ta l  (15  gm .) i s  h e a te d  
t o  70^ in  a  ro u n d -b o tto m e d  f l a s k  p o s s e s s in g  a  w id e  n e c k  
and f i t t e d  w i th  tw o d ro p p in g  f u n n e l s ,  a  r e f l u x  c o n d e n s e r  
and a  m e c h a n ic a l  s t i r r e r :  45  m l. o f  30 p e r  c e n t .s o d iu m
h y d ro x id e  s o l u t i o n  i s  added  in  o n e  p o r t i o n ,  t h e n ;  u n d e r  
v ig o r o u s  m e c h a n ic a l  s t i r r i n g ,  105 m l.  o f  30 p e r  c e n t .s o d iu m  
h y d ro x id e  s o l u t i o n  and 54 m l.  o f  d im e th y l  s u lp h a t e  a r e  
d ro p p e d  i n t o  t h e  m ix tu r e  c o n c u r r e n t l y  and a t  su c h  a  r a t e  
t h a t  t h e  c o m p le te  a d d i t i o n  o c c u p ie s  a b o u t  h a l f  o f  an  h o u r  
and t h a t  t h e  r e a c t i o n  d o e s  n o t  becom e to o  v ig o r o u s .
S o l u t i o n  o f  t h e  m e r c a p ta l  e n s u e s  r a p i d l y  and a  c l e a r
8 9 .
y e l lo w  l i q u i d  i s  p ro d u ced  w h ic h , h o w e v e r, becom es som e- 
2w h at op aq u e  and d a rk e n s  w hen a b o u t h a l f  o f  t h e  r e a g e n t s  
h av e  b ee n  a d d e d . The h o t  s o l u t i o n  i s  p o u re d  o n to  i c e  
im m e d ia te ly , a n d , when c o l d ,  t h e  o i l  w h ic h  r i s e s  t o  t h e  
s u r f a c e  i s  e x t r a c t e d  th o r o u g h ly  w i th  c h lo r o f o r m .  T h is  
e x t r a c t  i s  w ashed  o n ce  w i th  d i l u t e  h y d r o c h lo r i c  a c i d ,  v /h ioh  
im p ro v es t h e  c o l o u r ,  th e n  v / i th  v e r y  d i l u t e  ammonia a n d , 
f i n a l l y ,  v / i th  w a te r  u n t i l  no a l k a l i n i t y  c a n  b e  d e t e c t e d  
and th e  n e u t r a l  c h lo ro f o rm ic  s o l u t i o n  i s  d r i e d  w i th  a n h y -  
:d r o u 3 sod ium  s u l p h a t e .  The s o lv e n t  i s ,  t h e r e a f t e r ,  
rem oved u n d e r  r e d u c e d  p r e s s u r e  and a  c l e a r  o ra n g e -y e l lo v /  
s y ru p  i s  o b ta in e d  o f  m ass a b o u t  1 0 .5  gm. b u t  t h i s  y i e l d  
v a r i e s  and may b e  a s  l a r g e  a s  1 4 .5  gm.
The above  m ethod u t i l i s e s  a  g r e a t e r  q u a n t i t y  
o f  a l k a l i  th a n  do t h e  o r i g i n a l  w o rk e rs  b u t  a f f o r d s  a 
s l i g h t l y  l a r g e r  y i e l d  th a n  w as a t t a i n a b l e  b y  u s in g  th e  
p ro c e d u re  q u o te d  b y  them  and w h ich  g av e  p r o d u c ts  c o n t a in i n g  
h i g h ly  c o lo u re d  c o n ta m in a n ts .
The p a r t l y  m e th y la te d  s y ru p  th u s  p re p a re d  
i s  f u r t h e r  m e th y la te d  b y  t h e  m ethod o f  F re u d e n b e rg  ( 2 6 ) .
7 gm. o f  s y ru p  i s  d i s s o lv e d  i n  50 m l. o f  
s o d iu m -d r ie d  e t h e r  and an  e x c e s s  o f  c l e a n  so d iu m  v /ire  
a d d e d . The c o lo u r  becom es s l i g h t l y  d a r k e r  b u t  t h e  s o l -  
! u t i o n  re m a in s  c l e a r  and i s  r e t a i n e d  o v e r n ig h t  i n  a  f l a s k
90 .
f i t t e d  w ith  a  v a l v e .  The so d iu m  i s  th e n  rem oved by  f l l -  
: t r a t i o n ,  w h ic h  sh o u ld  b e  r a p i d  r a t h e r  t h a n  th o ro u g h  ( o f .  
2 7 ) ,  w ashed w i th  a  l i t t l e  d r y  e t h e r  and t h e  oom bined f i l -  
: t r a t e s  c o n c e n t r a t e d  J n  v acu o  in  t h e  p r e s e n c e  o f  a  l i t t l e  
m e th y l io d id e  (3 4 ) t o  t h e  c o n s i s t e n c y  o f  a  s y r u p .  T h is  i s  
c o o le d  w ith  i c e  and 3 ml*, o f  m e th y l io d id e  a r e  added  w i th  
an  eq .ua! vo lum e o f  d ry  e t h e r  (27 ) and t h e  s o l u t i o n  s to o d  
a t  room  te m p e r a tu r e  f o r  a b o u t h a l f  an  h o u r ,  t h e n ,  a t  t h i s  
s t a g e ,  a  l a r g e  vo lum e o f  s o d iu m -d r ie d  e t h e r  i s  added  t o  
p r e c i p i t a t e  t h e  sodium  io d id e  p ro d u ced  d u r in g  th e  m e th y l-  
n a t io n .  The io d id e  i s  f i l t e r e d  o f f  and w ashed  w i th  d r y  
e t h e r ,  b u t  t h i s  p r o c e s s  s h o u ld  n o t  b e  p ro lo n g e d  a s  t h e  
r e s i d u e  i s  e x t r e m e ly  h y g ro s c o p ic  and d a r k  i m p u r i t i e s  a r e  
fo rm ed  in  t h e  p r e s e n c e  o f  m o i s tu r e .  A t t h i s  s t a g e ,  t h e  
f i l t r a t e  i s  c o n c e n t r a t e d  J n  vaouo  and t h e  s y ru p  th u s  
o b ta in e d  m e th y la te d  o n ce  m o re , a s  j u s t  d e s c r i b e d ,  w i th  
sod ium  and m e th y l i o d i d e .  The f i l t r a t e  i s  a g a in  c o n o e n -  
: t r a t e d  u n d e r  re d u c e d  p r e s s u r e  and f u r n i s h e s  4 .2  g n . o f  an  
o r a n g e -y e l lo iv  s y ru p  w h ic h , a f t e r  tw o d i s t i l l a t i o n s  in  a  
h ig h  vacuum , y i e l d s  a  c l e a r  y e l lo w  v /a te ry  s y ru p  w h ich  
b o i l s  a t  140 -  14 5 ° ( b a th  te m p e r a tu r e )  and  u n d e r  p r e s s u r e  
o f  0 .4  mm.
M eth o x y l c o n t e n t : -
Found 4 4 .7  p e r  c e n t .
91 .
C a lc u la te d  f o r  ( OCHg) ^ H.W. 356
4 3 .6  p e r  c e n t .
15
1 .4 8 0 8
Y ie ld  2 .5  gm.
18 p e r  c e n t .
15 gm. o f  m ere a p t  a l  g iv e s  3 .6  gm. o f  p e n ta m e th y l  d e r i v a t i v e .
P e n ta m e th y l - a ld  ehyd o -g lu o o s e
The m ethod em ployed  f o r  t h e  d e m e r o a p ta l -  
: a t  io n  o f  t h e  p e n ta m e th y l  m ere a p t  a l  i s  s i m i l a r  t o  t h a t  
d e s c r ib e d  by  L evene and M eyer ( 21) .
P e n ta m e th y l  g lu c o s e  d i e t h y l  m e r e a p ta l  (12  gm) 
i s  d i s s o lv e d  in  a  m ix tu re  o f  60 m l.  e t h a n o l  and 30 m l. 
w a te r  in  a  g l a s s - j o i n t e d  th r e e - n e c k e d  f l a s k  f i t t e d  w i th  a  
d ro p p in g  f u n n e l ,  r e f l u x  c o n d e n s e r  and a  s t i r r e r .  The 
f l a s k  i s  e n c a s e d  i n  a  b a t h  o f  b o i l i n g  w a t e r ,  a n d ,  u n d e r  
v ig o r o u s  m e c h a n ic a l  s t i r r i n g ,  a  s a t u r a t e d  s o l u t i o n  o f  
30 gm. m e rc u r ic  c h l o r i d e  in  m e th a n o l i s  ad d ed  in  one 
p o r t i o n  and a  l a r g e  p r e c i p i t a t e  o f  m e rc u ry  e t h y l  c h l o r i d e  
i s  r a p i d l y  p ro d u c e d . The m ix tu r e  i s  r e f l u x e d  f o r  tiv e n ty  
m in u te s ,  s t i l l  u n d e r  s t i r r i n g ,  and t h e  p r e c i p i t a t e  f i l t e r -  
:e d  o f f  r a p i d l y  and w ashed  w i t h  e t h a n o l .  The s o lv e n t  
i s  th e n  rem oved f ro m  th e  f i l t r a t e s  u n d e r  d im in is h e d  p r e s s -  
: u r e .  a n d . on t h e  a d d i t i o n  o f  w a t e r ,  a  f u r t h e r  p r e c i p i t a t e  
i s  e j e c t e d  and s h o u ld  b e  rem o v e d . E x c e s s  m e rc u ry  i s
92.
e l im in a te d  b y  p r e c i p i t a t i o n  w i th  h y d ro g en  s u lp h id e  and t h e  
f i l t e r e d  s o l u t i o n  a e r a te d  f o r  f i v e  h o u r s ,  n e u t r a l i s e d  w i th  
b a r iu m  c a r b o n a te ,  and ta k e n  t o  d r y n e s s  w hen a s t i c k y  r e s i d -  
:u e  i s  o b ta in e d  : t h i s  i s  e x t r a c t e d  w i th  e t h e r  and t h e  
e t h e r e a l  s o l u t i o n  d r i e d  o v e r  a n h y d ro u s  sod ium  s u l p h a t e ,  
w h e r e a f t e r ,  rem o v a l o f  t h e  s o lv e n t  y i e l d s  7 .3  gm. o f  a  
d a r k  y e l lo w  sy ru p #  The p ro d u c t  i s  o n c e  d i s t i l l e d  a s  f a r  
a s  p o s s i b l e  and th e  c ru d e  d i s t i l l a t e  r e f r a c t i o n e d  when th e  
l a r g e s t  f r a c t i o n ,  2 .3 5  g m ., d i s t i l s  a t  9 6 -1 0 6 °  ( b a th  te m p - 
: e r a t u r e ) and u n d e r  a  p r e s s u r e  o f  0 .1 5  mm. The y e l lo w  
c o lo u r  o f  t h i s  m o b ile  s y ru p  i s  i n  some m e a su re  rem oved b y  a 
d i s t i l l a t i o n  o f  t h e  p ro d u c t  in  t h e  p r e s e n c e  o f  2 .5  p e r  c e n t  
o f  i t s  m ass i n  d r y  povjdered p o ta s s iu m  p e rm a n g a n a te . The 
s y ru p  now d i s t i l l i n g  r e d u c e s  F e h l i n g ’s  s o l u t i o n  s lo w ly  on 
h e a t in g  b u t ,  b o th  r e d u c e s  am m oniacal s i l v e r  n i t r a t e  s o l -  
: u t i o n  and d e c o l o u r i s e s  d i l u t e  p o ta s s iu m  p e rm a n g a n a te  
r e a d i l y  in  t h e  c o ld :  i t  a l s o  c o n t a in s  no d e t e o t i b l e  s u lp h u r .
M e th o x y l c o n t e n t J -
Found 5 4 .8  p e r  c e n t .
C a lc u la te d  f o r  G^Ü^OCOCHgjg M.W. 250
62 p e r  c e n t .
n 14 1 .4 4 9 0
D
n 12 1 .4 5 0 0
D
9 3 .
I l l  avCTtmHf Qg g£NTAiiCETYL-alclehydo»GlAICOai
P e n t a a o e t y l  g lu o o g e  d i e t h y l  m e r e a p ta l
The p r o c e s s  i s  s i m i l a r  t o  t h a t  d e s c r ib e d  
b y  W olfrom  ( 1 ) and f u r n i s h e s  a  s i m i l a r  y i e l d  w h i le  em p lo y - 
: i n g  an  im p ro v ed  p r o c e d u r e .
G lu c o se  d i e t h y l  m e r e a p ta l  (1 5  g m .) ,  o f  
o
m e l t in g  p o i n t  187 , i s  d i s s o l v e d  a t  room  te m p e r a tu r e  in  
54 m l. o f  d r y  p y r id in e  and t h e  s o l u t i o n  c o o le d  w i th  i c e :
108 m l. o f  a c e t i c  a n h y d r id e  i s  c a r e f u l l y  added  w i th  s h a k in g  
and c o o l i n g ,  a n d , a t  t h i s  s t a g e  a  f i n e  p r e c i p i t a t e  may 
fo rm  w h ic h ,  h o w e v e r, d i s s o l v e s  r e a d i l y  i f  t h e  s o l u t i o n  i s  
m a in ta in e d  i n  i c e .  A f t e r  s t a n d in g  o v e r n ig h t  a t  room  te m p - 
: e r a t u r e ,  t h e  c l e a r  s o l u t i o n  i s  p o u r e d ,  w i th  s t i r r i n g ,  
i n t o  tvjo l i t r e s  o f  c o ld  w a te r  when t h e  p e n t a a o e ty l  d e r i v a -  
: t i v e  i s  p r e c i p i t a t e d  a s  a  s t r m v - c o lo u r e d  s y r u p .  The a c id  
l i q u o r  i s  d e c a n te d  and t h e  s y ru p  f r e e d  f ro m  a c id  b y  b e a t i n g  
i t  v i g o r o u s l y  w i th  s e v e r a l  c h a n g e s  o f  c o ld  v / a t e r ,  a n d , 
a f t e r  s t a n d in g  f o r  s e v e r a l  m in u te s ,  t h e  p ro d u c t  o r y s t a l l -  
: i s e s  c o m p le te ly  t o  a  h a rd  c a k e  ( t h i s  c r y s t a l l i s a t i o n  i s  
a t t a i n e d  o n ly  a f t e r  t e n  d a y s  i f  t h e  p ro c e d u re  o f  V /olfrom  
i s  f o l lo v /e d .)  The c ru d e  p r o d u c t  i s  d i s s o lv e d  in  m e th a n o l ,  
t h e  s o l u t i o n  f i l t e r e d ,  and th e n  w a te r  i s  added  u n t i l  a  
p e rm a n e n t o p a le s c e n c e  i s  p ro d u c e d , a n d , on c o o l in g  in  a  
r e f r i g e r a t o r  f o r  a  feiv h o u r s ,  a  c ro p  o f  f i n e  c r y s t a l s
91,
d e v e lo p s :  a  f u r t h e r  y i e l d  may b e  o b t a i n e d  b y  t h e  a d d i t i o n
o f  more w a t e r  i f  t h e  p r o d u c t  h a s  n o t  a l r e a d y  c r y s t a l l i s e d  
c o m p l e t e l y .  T h is  p r o c e s s  o f  r e c r y s t a l l i s a t i o n  i s  r e p e a t e d  
u n t i l  p u r i t y  i s  a c h ie v e d  and t h e  y i e l d  i s  i n v a r i a b l y  a  
h ig h  o n e .
M e l t in g  P o i n t  46®
Y ie ld  94 p e r  c e n t .
P e n t a a c e t y l - a l d e h y d o - g l u c o s e
The p r o c e d u r e  i s  a  m o d i f i c a t i o n  o f  t h a t  due
t o  W olfrom  ( 1 ) .
P e n t a a o e t y l  r a e r c a p ta l  (20 gm .) i s  d i s s o l v e d  
i n  a  m i x t u r e  o f  70 m l .  a c e t o n e  and 35 m l .  w a t e r  i n  a  t h r e e ­
n eck ed  g r o u n d - j o i n t  f l a s k  e q u ip p e d  w i t h  a  d r o p p in g  f u n n e l ,  
r e f l u x  c o n d e n s e r  and a  m e r c u r y - s e a l e d  m e c h a n ic a l  s t i r r e r  : 
40 gm. o f  f r e s h l y  w ashed  cadmium c a r b o n a t e  i s  t h e n  added  
f o l l o w e d ,  u n d e r  v ig o r o u s  s t i r r i n g ,  b y  a  s o l u t i o n  o f  40  gm. 
o f  m e rc u r ic  c h l o r i d e  i n  55 m l .  o f  a c e t o n e ,  -  t h i s  a d d i t i o n  
s h o u ld  b e  made s lo v / ly  and o v e r  a  p e r io d  o f  a b o u t  t h i r t y  
m in u t e s .  C o p io u s  p r e c i p i t a t i o n  e n s u e s  a lm o s t  a t  once  and 
cadmium c a r b o n a t e  i s  added f ro m  t im e  t o  t i m e .  l i f t e r
s t a n d i n g  o v e r n i g h t ,  s t i r r i n g  i s  resum ed  and t h e  f l a s k  s u r -
o
: ro u n d ed  b y  a  b a t h  o f  v / a t e r  a t  50 and t h i s  t e m p e r a t u r e  
m a in ta in e d  f o r  f i f t e e n  m in u t e s  : t h e r e a f t e r ,  t h e  w a t e r -
9 5 .
b a t h  i s  h e a te d  r a p i d l y  u n t i l  t h e  m ix t u r e  b o i l s  and a
g e n t l e  r e f l u x  i s  c o n t in u e d  f o r  a  f u r t h e r  f i f t e e n  m in u te s
d u r i n g  w h ic h  t i m e ,  t h e  s t i r r i n g  i s  m a i n t a i n e d .  The p r e -
r e  i p i t a t e d  m e rc u ry  compound i s  t h e n  f i l t e r e d  o f f  r a p i d l y
( a  l i t t l e  cadmium c a r b o n a te  h a v in g  b e e n  p l a c e d  i n  t h e
f i l t e r  f l a s k )  and w ashed t h o r o u g h l y  w i t h  warm a c e to n e
w h ic h  i s  t h e n  rem oved f ro m  t h e  f i l t r a t e s ,  i n  t h e  p r e s e n c e
o f  e x c e s s  cadmium c a r b o n a t e ,  jg i  v ac u o  and a t  a  t e m p e r a t u r e
o f  30 -  3 5 ^ .  D ry n e s s  o f  t h e  r e s i d u e  i s  a t t a i n e d  b y  r e p e a t -
ored  a d d i t i o n  and re m o v a l  u n d e r  r e d u c e d  p r e s s u r e  a t  30 o f  
a c e to n e  and t h e  d r y  p r o d u c t  i s  e x t r a c t e d  xvell w i t h  c h l o r o -  
r fo rm .  The e x t r a c t  i s  f i l t e r e d  th r o u g h  s i l i c a  u n t i l  
c l e a r  and t h e  s o l v e n t  rem oved u n d e r  d im i n i s h e d  p r e s s u r e  
a t  30° when a  c l e a r  y e l lo w  s y r u p  r e m a in s .  C r y s t a l l i s a t i o n  
o f  t h i s  s y r u p  i s  a c h ie v e d  b y  d i s s o l v i n g  i t  i n  a c e t o n e ,  
d e c o l o u r i s i n g  i t  w i t h  * n o r i t *, t h e n  b y  c o n c e n t r a t i n g  l a r g e -  
r l y  and a d d in g  h a l f  a s  much b y  vo lum e o f  a l c o h o l - f r e e  
e t h e r  : l i g h t  p e t r o le u m  ( b o i l i n g  p o i n t  : 40- 6 0 ° )  i s  t h e n
added  s lo w ly  u n t i l  a  p e rm a n e n t  o p a l e s c e n c e  i s  p ro d u c e d ,  
a n d ,  a t  t h i s  s t a g e ,  c r y s t a l l i s a t i o n  f r e q u e n t l y  e n s u e s ,  
b u t ,  i f  n o t ,  i s  e a s i l y  in d u c e d  b y  c o o l i n g ,  a n d ,  i n  e i t h e r  
c a s e ,  i s  co m p le ted  b y  r e t a i n i n g  i n  t h e  r e f r i g e r a t o r  and 
b y  c o n t i n u i n g  t h e  a d d i t i o n  o f  p e t ro le u m  e t h e r  u n t i l  no 
f u r t h e r  o p a l e s c e n c e  i s  p r o d u c e d .  T h is  p r o c e d u r e  f o r
9 6 .
c r y s t a l l i s a t i o n  i s  r e p e a t e d  o n ce  o r  tv / ic e  d e p e n d in g  upon 
t h e  n a t u r e  o f  t h e  p r o d u c t .
M e l t in g  P o i n t  
Y ie ld  
17
116
42 p e r  c e n t .
- 4 . 8 4 °  ( c h lo r o f o r m  : 
c ,  8#326)
9 7 .
A The c o n d e n s a t i o n  o f  p e n t a m e t h y l - a l d  ehyd o -  L^luo o se  and
2 .3 - D i m e th y l - o c - t a e t h y l  r J .u o o s ld e
D im e th y l  ^ u o o s i d e  ( 1 .0 4  gm. ) and p e n to m e th y l -  
a ld e h y d o - g l u c o s e  ( 1 .7 6  gm.) w ere  d i s s o l v e d  i n  36 m l.  o f  
c h lo r o io r m  w h ic h  had  b een  d r i e d  o v e r  p h o s p h o ru s  p e n t o x i d e .  
i h e  o p t i c a l  r o t a t i o n  o i  t h i s  s o l u t i o n  was m e asu red  th e n  1 . 5  gm* 
o f  p h o s p h o ru s  p e n t o x id e  was added a n d ,  a l t e r  s h a k in g  f o r  a  
l i t t l e ,  i t  was found t h a t  t h e  f i l t r a t i o n  o f  s a m p le s  f o r  p o l a r i -  
: m e t r i c  work was d i f f i c u l t  a n d ,  i n  view  o f  t h e  s m a l l  b u lk  o f  
t h e  t o t a l  s o l u t i o n ,  t h e  m e asu rem en t o f  r o t a t i o n  was d i s c o n t i n -  
:ued  a t  t h i s  p o i n t .
Alter f i v e  h o u r s ,  t h e  p e n t o x i d e  d a rk e n e d  
c o n s i d e r a b l y  and was removed by f i l t r a t i o n  and washed u n t i l  
t h e  w a s h in g s  showed no o p t i c a l  a c t i v i t y  : f r e s h  r e a g e n t  was
th e n  added t o  t h e  u n i t e d  f i l t r a t e s  and was s i m i l a r l y  rem oved 
a f t e r  t h e  m i x t u r e  had b een  sh a k en  f o r  a  l U r t h e r  p e r io d  o f  
t h r e e  h o u r s .
The u n i t e d  f i l t r a t e  and w a s h in g s  y;ere t h e n  
shaken  w i th  tw o 15 m l.  p o r t i o n s  o f  s a t u r a t e d  sodium  b i c a r b -  
: o n a te  s o l u t i o n  t h e n  w i th  w a te r  u n t i l  no a l k a l i n i t y  c o u ld  be  
d e t e c t e d  i n  t h e  w a s h in g s  w hich  were a l l  com bined and n e u t r a l i s e d .
kem oval o i  t h e  s o l v e n t  u n d e r  r e d u c e d  p r e s s u r e  
o
and a t  a  t e m p e r a t u r e  o f  35 , irom  th e  m ain  r e a c t i o n  s o l u t i o n  
w h ic h /
98.
o v e r
which had been dried/anhydrous sodium sulphate, resulted in
the iso la t io n  o f 0.44 of an orange-yellow syrup which
became cloudy on standing and eventually decomposed.
A lurther carelu l extraction of the phosphate
residues was therefore made and examined exactly  as described
above, however, no further y ie ld  was attained by th is  means.
The pentoxide residues were, therefore, taken up in water,
neutralised with barium carbonate, and, a lte r  f i l t r a t io n ,  the
clear liquor was united with the aqueous chloroform washings
o
and taken to dryness in vacuo at 40 -  45 . The dry residue  
and the dried barium phosphate were each extracted with 
chloroform, ether and ethanol but, on removal of the solvents  
irom these extracts, which possessed yellow colours o f  vary- 
ling in ten s ity , no product of any appreciable mass could be 
detected .
8 The Condensation of fentaacetyl-aldehydo-r.lucose and
2.5-Dimethyl-oC-methyl tJLucoside
Dimethyl glueoside (1.97 gm.j and pentaacetyl-  
aldehydo-^4lu c ose (3.54 gm. ; were dissolved in 65 ml. of chloro- 
: 1orm which had been dried previously with phosphorus pentoxide 
and had been freshly d is t i lx e d  irom that reagent.
The/
99.
TtiG solution was transl'orred to  a dark b o tt le  
and measurements o f  op tica l rotation  were made at in terv a ls .  
The r e s u lt s  showed a s l ig h t  increase and concurrently there 
was observed a turbidity  in the i n i t i a l l y  c lear  reaction  
so lu tion , and th is  became so intense that use oT the po lari-  
:meter was precluded. Alter 19 hours, a l i t t l e  anhydrous 
sodium sulphate was added, and, on shaking, the solution  was 
o la r i l ie d  completely but became cloudy once more on standing.
Ü tab le  recording the changes o i rotation  observed during th is  
stage o f  the reaction has been noted already but w i l l  be 
reproduced here for convenience.
Time in 
hours notation






4E.50 1 0 .E5
lifter the elapse o f  4E.5 hours, a l i t t l e
phosphorus/
100.
p h osp h oru s p e n to x id e  was added and th e  m ix tu re  was shaken  
fo r  a fu r th e r  p e r io d  o f  73 h o u rs  d u r in g  w hloh tim e  a 
d im in u tio n  In  o p t i c a l  r o t a t io n  co u ld  be d e t e c t e d .
Time In  
h ou rs R o ta t io n
4 2 .5
6 7 .7 5
1 1 5 .0 0





S e p a r a t io n  o f  th e  p e n to x id e  a t  t h i s  s t a g e ,  
fo llo w e d  by o a r e fu l  w ash in g  and rem oval o f  th e  s o lv e n t  In  
vacuo a t  3 0 °  y ie ld e d  4 .4 9  gm. o f  a p a le  y e l lo w  syrup w h ich , 
h ow ever , was a d d  In  c h a r a c te r ,  fum ed, and p o s s e s s e d  a pun- 
:g e n t  o d o u r . The p ro d u ct w a s, t h e r e f o r e ,  ta k en  up In  
c h lo r o fo r m , washed w ith  two 5 m l. p o r t io n s  o f  d i l u t e  sodium  
h y d r o x id e  s o lu t io n  th e n  s e v e r a l  t im e s  w ith  w ater  and f i n a l l y  
d r ie d .  The w a sh in g s w ere l ik e w is e  n e u t r a l i s e d  th e n  ta k e n  
t o  d r y n e s s  In  a vacuum, b u t , e x t r a c t io n  o f  th e  r e s id u e  so  
o b ta in e d  w ith  a v a r i e t y  o f  s o lv e n t s  lU rn lsh ed  no a d d i t io n a l  
p r o d u c t .
E x h a u stiv e  rem oval o f  th e  s o lv e n t  under d im in ­
i s h e d  p r e s s u r e  and a t  a tem p eratu re  o f  6 0 °  from th e  m ain
lo i .
c h l o r o f o r m lo  s o l u t i o n  r e s u l t e d  I n  t h e  I s o l a t i o n  o f  
1 .9 6  gm. o f  a  y e l lo w  v i s c o u s  s y ru p  w h ich  s e t  t o  a  h a rd  
g l a s s  on c o o l i n g .  T h is  s u b s t a n c e  w as i n s o l u b l e  i n  
w a t e r ,  a n d ,  a f t e r  tw e n ty  m o n th s ,  a  c r y s t a l  s e p a r a t e d  
from  a  s o l u t i o n  o f  i t  i n  t h e  minimum o f  e t h a n o l .  The 
r e a c t i o n s  o f  t h i s  c r y s t a l  upon  e x a m in a t io n  w e re ,  h o w e v e r ,  
i n d e f i n i t e .
M ethoxyl c o n t e n t ; -  
iound
C a l c u l a t e d  f o r  C g g H g y ( OCHg) g
1 4 .9  p e r  c e n t .  
M.W. 594 
1 5 .6 4  p e r  c e n t .
A c e ty l c o n te n t
Hot a l k a l i  t i t r a t i o n  
C a l c u l a t e d  f o r  C isH gaO niO C  .CH3 ) 5
16
M o le c u la r  w e ig h t
C ry o s c o p ic  m ethod
3 5 .6  p e r  c e n t .
M.W. 594
3 6 .2  p e r  c e n t .
♦65.2®  ( c h lo r o f o r m :  
c , 7 .7 2 2 )
645 (b e n z e n e )
0/
102.
G The Condensation ol pentaacetyl«&ldehydo^L.iucQse and 
2 . D im eth y l--m eth y l ^lucoside
Dimethyl gluooside (3.07 gni. ) and pentaaoetyl- 
aid ehyd 0-jjJ.uo ose (5.24 ) were dissolved in chloroiorm,
whioh had been dried over anhydrous sodium sulphate, and the 
so lution  was made up to 201.1 ml. in  a 11ask which possessed  
a lon^ graduated neck, and a ro ta tion  was taicen. There- 
:a lte r ,  the complete so lution  was translerred to  a b o tt le  
01 dark g la s s  and shaken with anhydrous sodium sulphate, 
rotations being taken at in terva ls  and the desiccating  agent 
being changed frequently as shown below : on each occasion
that the sodium sulphate was renewed, the volume o i the 
so lution  s u i l ered some a ltera tion  and these changes were 
determined by transferring the complete solution  to the 
standard f la sk .
a lte r  441 hours, during which the dehydrating
agent had been completely changed f iv e  tim es, the whole was
o
concentrated at a temperature o f l e s s  than 40 to a c lear
o
yellow syrup which was f in a lly  retained in vacuo at 70-80 
for s ix  hours. on coo ling , the product set to a clear  
b r i t t l e  g la ss  which reduced amraoniacal s i lv e r  n itra te  
solution  slowly in the cold and a lso  Tauber and K leiner’s 
reagent/
102.
reagent in the heat.
Methoxyl content 
.ound
Calculated Tor O H O  (OCH )
22 29 13 3 3
üoetyl content:-
cold a lk a li  t i t r a t io n  
Hot a lk a li  t i t r a t io n
17.25 per cent. 
M.W. 594 
15.64 per cent.
28.09 per cent. 
33.44 per cent.
Calculated for C H 0 (OC.CH ) M.W. 594
15 23 11 3 5
36.2  per cent.
n otation :-
lo c tl 471.3 (chloroform: 
c , 11.166)
A n a ly s is : -
C,49 .7  : H,6.30: 0 ,44 .0  per cent.
Calculated for C H 0 M.W. 594
25 38 16
C ,50.4 ; H,6.39: 0 ,43 .2  per cent. 
Molecular weight:-
472 (ether)EbuJJioscopic method 
(SwietoBlawski) 
Cryoscopic method 710 (benzene) 
624 (benzene) 
376 (camphor)
The rota tions indicated in the table below
a re /
Iü 4.
are values ol (oc) , which i s  delined as the rotation
i ü ü
which would have been observed i i  the whole ol the reactants  
and product were dissolved in lOO ml. of so lvent. The 
value of (o<) i s  thus computed by m ultiplying (the
l o o
determined rotation) by \T/lOO where V i s  the volume in ml. 
read on the graduated flasxc on the la s t  occasion, previous 
to the measurement concerned, that the sodium sulphate was 
completely changed. I t  i s  understood, of course, that a 




4 9 .6 1 ® 0 . 0
9 . 9 4 2 . 5
9 .9 9 a 1 7 . 5
9 . 9 6 2 1 .5
9 . 9 4 a 4 1 .5
9 .9 1 —f 50
9 . 3 0 c 66
9 . 0 5 90
9 . 0 0 114
8 . 8 3 c 140
8 .9 7 165
9.UÔ 187
8 .7 1 203
8 . 9 6 c 273
8 . 6 2 c 296
8 . 5 6 345
8 . 2 6 368
8 . 3 3 G 392
8 . 1 1 —► 441
a a n h y d ro u s  sodium  s u l p h a t e  added
c a n h y d ro u s  sodium  s u l p h a t e  changed
Iü 5 .
D The condensation o f peatamethyl-aldehydo-j^ucose and 
2.3"Dimethyl"oi-methyl Lj.ucoslde
Tao so lu tions were prepared, in chloroform 
dried over anhydrous sodium sulphate, containing respect-  
; ive ly j 1.97 t^ m. of dimethyl gluooside and 2.15 gm. of 
p entamethy1 -old ehyd o -glucose.
The so lu tions were mixed and made to 50 ml. 
then a rotation  was measured. ^mhydrous sodium sulphate 
was added and the mixture was refluxed on a water bath, 
the condenser being equipped with a tube containing soda 
l in e .  The regular determination of op tica l rotation  in 
th is  experiment, as in  the la s t  described instance, with 
irequ nt l i l t r a t io n  and mailing to a known volume, was 
repeated but many of the intermediate measurements were 
rendered unreliable by changes in the volume o f  the 
solution as a whole ; only those readings, therefore, for 
which the voluiae o f the solution i s  known, are subscribed. 
The complete time lor reaction  was, in th is  case, 220 
hours, during which period, the solution  was refluxed for  
45 hours and the drying agent was added three times and 
changed completely once.
106.






On concentration in vacuo, 3.8;) gm. o f a 
yellow syrup was obtained, but, on cooling th is  in  benzene, 
with a view to determining a molecular weight, a large  
amount of dimethyl t^lucoside cry s ta ll ised  out.
Removal of the benzene, followed by solution  
in chloroiorm and by the addition o f  phosphorus pentoxide, 
resulted in the immediate production o f a dark colouration  
in the so lu tion  which was at once f i l t e r e d .  ^s no condens- 
;ation could have resulted  during th is  short time, the 
product was not lUrther examined,
& The Condensation o f  pentaacety1 -aideh^do*^lu eose and
2 .3 -Dimethyl- Q< -methyl ^sluooside
Two so lutions were prepared in chloroform, 
which had been dried over phosphorus pentoxide, containing  
r e sp e c t iv e ly /
10 7 .
resp eo tlv e l/  6.70 tyn. of dlnethyl (jjluooelde and 11.24 em. 
o f pentaacetyl-aIdehydo«-L^ucose> and were then admixed and 
made to 201.1 ml. with dry chloroform. The whole was then 
transferred to a t^lass jointed ilask  f it te d  with a mercury 
sealed mechanical s t ir r e r ,  and, a fter  the addition of phos- 
iphorus pentoxide, the so lution  was stirred  at in terva ls  
over a period of 135 hours, the dehydrating agent, during 
th is  tim e,being added on two occasions and changed completely 
on one. riotations were observed froia time to time and the 
changes not>,d are recorded below.
p 0 added
4 10
P.Ot added 4 I g
P^ Oj^  ^ changed
I
L













filter about 140 hours, the whole became very 
daric and the solution  was, therefore, l i l t e r e d  at once from 
the pentoxide and united with the polarimeter washings. The 
f i l t r a t e  proved to  be very acid in reaction and was rendered 
neutra l/
Iü 8 .
ntutrtil by w&Ghing with d ilu te  Bodiua hydroxide so lu tion ,  
very d ilu te  aqueous anuAOuia and f in a l ly  several times with 
water, whereaiter, the aqueous washings were employed to  
extract the phosphate residues; th is  aqueous extract i t s e l f  
was subsequently neutralised with sodium hydroxide solution  
then tuicen to dryness under reduced pressure when the brown 
residue so obtained was extracted with chloroiorm. I t  
should be observed that, during th is  concentration, free  
acetic  acid condensed on the s tillh ead  and could be detected  
by means o f the ferric  chloride and the ester  te s t s  as well 
as with litm us.
. That i s ,  now, the reactant mixture has been 
resolved into  two chloroiorraic so lu tions.
i)  the washed and dry reaction solution , and 
i i j  the solution  recovered from the phosphate 
residues and the aqueous washings. 
i j  The reactant solution was decolourised with
* nor i t  * in benzene and taicen to dryness under reduced 
pressure and, in th is  manner, yielded 5.66 gm. of a c lear  
syrup which, on solution  in acetone, followed by the addition  
Of ether and l ig h t  petroleum, lUrnished 1.05 gm. o f  stout 
c r y s ta ls .  This product was not soluble in «mter, did not 
reduce Tauber and h le in e r *s acid copper so lu tion , and, a fter  
severa l/
1 0 9 .
s e v e r a l  r e o r y s t a l l l s a t i o n s  g a v e  t h e  f o l l o w i n g  r e s u l t s  on 
e x a m in a t io n .
M e l t in g  P o in t  127^
M eth o x y l c o n t e n t  
iound
C a l c u l a t e d  f o r  C ggHggO^^( OCHg)g
Acetyl c o n te n t ; -
H ot a l k a l i  t i t r a t i o n  
C a l c u l a t e d  i o r  C^gHggO^^^ ( OC .CHg) g




A n a l y s i s : -
C ,5 0 .7  2 H .6 .1 9  : 0 , 4 3 .1  
C a l c u l a t e d  f o r  GggHggO^^
C » 5 0 .4  : H ,6 .3 9  ; 0 ,4 3  
M o le c u la r  w e i g h t ; -
C ry o s c o p ic  m ethod
1 6 .0 3  p e r  c e n t .  
M.W. 594 
1 5 .6 4  p e r  c e n t .
3 8 .5 5  p e r  c e n t .  
M.W. 594 
3 6 .2  p e r  c e n t#
+ 1 0 4 .1  (a c e to n #  
c ,0 .4 6 J
p e r  c e n t .
M.W. 594 
p e r  c e n t .
515 (cam phor)
Rem oval o f  t h e  s o l v e n t  f rom  t h e  m o th e r  l i q u o r
f u r n i s h e d /
110.
lurnished E.99 gm. of a trailoparexit yellow syrup which 
could not bo induced to  c r y s t a l l i s e .  This product was 
not readily soluble in water and reduced Tollon*s s i lv e r  
solution  but had no e i fe c t  on Jarfood *s reagent, ^malytical 
data are now appended.
M ethoxy l c o n t e n t ; *  
lo u n d  
n c e t y l  c o n t e n t : *
Hot a lk a l i  t i t r a t io n  







J6.17 per cent, 




i i ;  The chloroform extract o f  the neutral phosphate
was treated with ’norit» and, on concentration, yielded  
4.24 gm. of a darxc syrup which was so luble in benzene.
This product, on solution  in acetone followed by the addition  
o f  a large excess o f  ether, yielded a considerable amount of  
a dark p rec ip ita te  which was removed by f i l t r a t io n .
The l i^ tr a te ,  on removal of tho solvent, iurnished
1 . 1 4 5  gm ,/
i l l .
1.145 o f a clear brown syrup irom which, in a mixture
of acetone, ether and l ig h t  petroleum, l in e  c ry s ta ls  grad-
:ualiy  separated. These crysta ls  were id en tica l with
those iso la ted  irom the main reaction mixture and, when
c r y s ta l l is e d ,  gave a mixed melting point with them of 126 -  
o
127 .
The large dark p rec ip ita te , which, on drying,
yielded 2.Qy gm. o f  a fin e  l ig h t  powder, could not be
o
purilied  and melted over the range 105 -  125 . This
product dissolved slowly in benzene in the cold and was
soluble in water ; i t  reduced ammoniacal s i lv e r  n itra te  
solution but not i3arfoed*s reagent and was probably an
impure sample o f  the same product.
F The condensation of Pentaacetyl-aldehydo-glucose and
2 .5 -Dimethyl- oc-methyl lJ-UCoside
Two so lu tions were prepared, each in chloro- 
: form which had been dried over phosphorus pentoxide, and 
containing resp ectiv e ly  6.44 gm. or dimethyl gluooside and 
10.50 un» o f  pentaacety l-aldehydo-g lu eose, and, a fter  mixing, 
a further 50 ml. of chloroform was added. The combined 
solution was transferred to a daric b o tt le  f i t te d  with a 
cork/
112.
cork stopper and 8 gm. of f in e ly  powdered ûised zinc 
chloride was added. The whole was then shaken mechanic-» 
:a l ly  at in terva ls  for 22 hours during the complete time 
allowed for reaction to occur which was 72 hours, I'Tesh 
condensing agent being added a fter  48 of these had elapsed.
In the meantime, a marked a c id ity  had devel- 
:oped and, therefore, s i l i c a  was added along with a l i t t l e  
barium carbonate, and, a fter  shading, the so lu tion  was 
f i l t e r e d ,  th is  whole process being repeated u n t i l  the f i l -  
:tra te  ceased to e jec t  spontaneously a gelatinous p rec ip lt-  
la te .  The chloroform so lu tion  was then dried with anhydrous 
sodium sulphate and concentrated under reduced pressure in 
the presence of barium carbonate and the sticky  residue 
obtained by th is  process was extracted with chu-oroform. 
Removal of the solvent from th is  so lu tion  in  vacuo Ihrnished 
a yellow syrup of mass 15.64 gm., that i s ,  equivalent to 
88 per cent o f  the reactants. from th is  product, 5.68 gm. 
of the pentaaoetyl derivative was iso lated  by solution  in 
benzene followed by extraction with water, and, by working 
up the subsequently dried benzene solution  in the manner 
normally employed to obtain that substance in a c r y s ta ll in e  
condition. The benzene so lu tion , a fter  extraction , yielded  
only th is  product.
The/
113.
The aqueous extract proved not to  be neutral
and, a l te r  rendering so with sodium carbonate so lu tion , was
concentrated under diminished pressure and the sticky  residue
thus produced was extracted thoroughly with chloroiorm which,
when dried and removed, l e l t  5.74 gm* ol a syrup which was
soluble read ily  in benzene and was not rendered c r y s ta l l in e
o
on cooling  a solution in that so lvent, even to minus 16 ,
iollowed by gentle warming. This solution was not e a s ily
decolourised and addition of dry ether at that point had the
e f fe c t  of ejecting  a black p rec ip ita te  which, on drying in
a vacuum, yielded a f in e  dark brown powder vjhich did not
o
melt at a temperature in  excess of 250 •
Concentration o f the ethereal f i l t r a t e ,  
followed by nucléation, resulted in  the c r y s ta l l is a t io n  of 
0.26 gm. o f  dimethyl gluooside, but, a fter  lurther concen- 
:tra tion , when an orange syrup was obtained, and by a trea t-  
:meiit with charcoal in the cold, the product, which had a 
mass o f 1.22 gm. re s is ted  a l l  attempts to induce i t  to  
c r y s ta l l i s e  as either reactant. This syrup, which was 
soluble in water and s t i l l  dark in colour, gave the fallowing  
r e su lts .
Methoxyl content
found 18 .8  per cent.
x k C ety l /
1 1 4 .
Acetyl content;*
cold a lk a l i  t i tr a t io n  21.6 per cent.
Hot a lk a l i  t i t r a t io n  33.8  per cent.
A lurther extract o r  the zinc chloride reeid -  
:ues with water, on beint; taken to dryness and extracted  
with acetone, yielded a large amount o l a brown syrup which 
was in so lu b le  in  benzene or chloroiorm. On heating, th is  
product l e f t  a residue which displayed ch aracter istic  
diohroism and zinc was, therefore, recaoved by p rec ip ita tion  
with potassium carbonate in water. Again the process o f  
n eu tra lisa tio n , concentration and extraction  with chloro- 
; 1orm followed by a removal of that so lvent, lUrnished a 
pale yellow syrup which dissolved in hot benzene and c r y s ta l l -
:ised as dimethyl glucoside (0.52 gm.) .
G The condensation of Pentaacetyl-aldehydo*(lu eo se  and 
2.3*Dimethyl*oc-methyl lAucoside
Dimethyl glucoside (3.61 gm.) and pentamethyl- 
aldehydo*glucose (4.56 gm.) were dissolved with warming in  
200 ml. o f benzene which had been dried over sodium wire 
and was contained in a flask  attached to a Soxhlet extractor  
and a reflux  condenser f it te d  with a soda lime tube; the 
cup/
115.
oup in the extruoter was f i l l e d  with anhydrous calcium
sulphate (ii.D.H. desiccating a^ent) which had been main-
o
:tained previously for several hours at 250 •
The solution  v;as heated on a water bath for 
a to ta l period of 110 hours, the coaplete time for reaction  
being 550 hours during which period, the dehydrating agent 
was changed six tim es. water was observed to  form in 
globules within the condenser.
Several ro tations were determined at in ter-  
:vals but the values showed no s lu i i f io e n t  or conclusive  
change. A lter the period mentioned above had elapsed, 
the so lu tion , which had developed a s l ig h t  yellow colour, 
was concentrated under diminished pressure and, in th is  
manner, a yellow syrup which appeared to be soluble in ether, 
The main product was then dissolved in benzene and extracted  
three times with an equal bulK of water and th is  aqueous 
extract was bacK extracted with a l i t t l e  benzene.
The combined benzene so lu tion s , a fter  drying 
and removal o f  the solvent, yielded 2.3 gm. of a yellow ish  
so lid  which could be cry s ta ll ise d  en tire ly  from aoe t one- 
ether- l ig h t  petroleum in a manner ch aracter is t ic  o f  penta- 
;a c e ty l-aldehydo-g lu e ose and which i t  proved to be a fter  a 
treatment with norit and a further r e c r y s ta l l is a t io n .
The/
116.
The aqueous extract displayed an acid reaction  
and was ta^en to dryness under reduced pressure in the 
presence o i  barium carbonate, whereatter, extraction  o f  
the dry residue, lollowed by a removal of that so lvent, 
yielded o f a dark mobile syrup irom which, over
a period of forty weeks# 49 per cent, o f  the ori^^nal 
dimethyl «^.ucoside was recovered. This separation was 
effected  from a variety of solvents and could be assisted  
sotaetimes by the addition of l i ^ t  petroleum.
The product, at th is  stage was a c lear  
straw-coloured viscous syrup which did not disLolve rapidly  
in water and reduced i?ehling*s so lu tion .
Methoxyl con tent 
round 
A cety l con tent
Cold a lk a li  t i tr a t io n  
Hot a lk a l i  t i tr a t io n
Rotation:-






£5.4 per cent 
58.9 per cent
477.4 (chloro- 





H The CondfeQSatlon oX ?  e n t  aao e t  y 1 -  a l d ehyd o- & -luo os e 
and 2 . Di methyl-oC-methyl t ^ ü o o s l d e
Dimethyl t^ucoslde (1.1 gm.j and penta-
;acetyl-aideh^do-glucose (1.95 gm.} were l ln e ly  admixed
o
and heated in a Tlask attached to a water pump: at 99
lUsion commenced but was not completed over a temper-
o
:ature range 115 -  130 • On reducing the pressure to
the maximum capacity of the pump, the melt became mobile,
but not c lea r , and a lte r  45 minutes at a temperature of  
o
130 , the mixture darkened and, on coo ling , yielded a 
brown *_^ ue which had a acrid odour; moreover, acetic  
acid had condensed in the neck of the f la sk .
The dark residue was d issolved in ZQ ml. 
of benzene and the solution  was extracted three times 
with 12 ml. of water, the to ta l  extract being very acid 
(acetic  acid detected; and requiring 1 .3  ml. of approx- 
limately molar sodiuia carbonate so lution  for n eu tra lis-  
;ation . Concentration of t h is  neutral aqueous solution  
in  vacuo, followed by extraction with chloroform and 
removal of th is  so lvent, revealed 1.43 gm. of a dark 
syrup which would not c r y s t a l l i s e  irom cold benzene 
so lu tion , but was precip itated  almost completely by the 
addition /
110,
addition  o i  a large volume of dry ether. The p rec ip ita te  
was f i l te r e d  o f f  with s i l i c a  and the s i l i c a  extracted  
thoroughly with acetone, whereafter, the dark so lu tion  
so obtained was rendered oompletoly co lour less  by slow 
f i l t r a t io n  through decolourising charcoal in the co ld ,  
üftar concentration and on standing, the re su lt in g  syrup 
gradually c r y s ta ll ise d  as dimethyl gluooside and, from 
th is ,  i t  i s  deduced that the p rec ip ita te  was large ly  of  
that substance.
The orig ina l benzene so lu tion , a lte r  
drying with calcium sulphate and a treatment with *norit«, 
yie lded , on concentration, a small amount o f  a brown syrup 
from which some of the or ig in a l pentaacetyl derivative  
(0.105 gm.j separated very slowly.
I The condensation of penta&oetyl-aldehydo-^luoose 
and 2.3".Dimethyl-oc -methyl luooside
Dimethyl glucoside (1.1 gm.) and penta-
;acety1-aldohydo-glucose (1.95 gm.) were d issolved in
hot dry benzene and, a fter  f i l t r a t io n ,  the solvent was
o
removed under reduced pressure at a temperature o f 30 ,
The reaction flasiw vfas then attached d irec t ly  to a water 
pump/
1 1 9 .
o
pump and the tamperature was ^ a d u a lly  raised to 75 -  80
and, a fter  reducing the pressure as far as p ossib le , the
temperature was maintained a t  th is  le v e l  for a period of
o
ao hours and f in a l ly ,  during 3 hours at 90 « 100 . On
ooolin^, the moltan mixture se t  to a hard ^lass which
showed a s l ig h t  opalescence.
Treatment of th is  product with acetone
l e f t  a white insoluble part, which had a mass o f about
0.03 gm* and did not melt at a temperature in excess of  
o
£50 . item oval of the acetone lUrnished £.69 gm. o f a 
pale viscous syrup which was talien up in benzene and 
extracted with water.
The neutral benzene so lu tion  was dried 
over anhydrous calcium sulphate, and, a fte r  concentration  
to  a syrup o f mass 0.84 gm., was treated with acetone 
ether and l ig h t  petroleum when c r y s ta l l i s a t io n  occurred 
most readily  and almost completely.
Acetic acid was detected in the aqueous 
phase which was taKon to dryness, therefore, in the 
presence of barium carbonate. extraction of the dry 
residue with chloroform followed, once more, by removal 
of the solvent resulted in the iso la t io n  o f  a c lear  pale 
syrup/
120.
syrup (1.73 gm.} which was solub le in water but would not 
c r y s ta ll is e  as either reactant. /ji examination of t h is  syrup 
has provided the follow ing r e su lts .
Methoxyl con ten t  
jfound 
A cety l content
Cold a liia li t itr a t io n  




11.5 per cen t.
30.3 per cen t. 
47.7 per cen t.
+85.0 (chloroform: 
c,2 .361)
i j i a ly s i s : -





j  The Condensation o f pentaacetyl-aldehydo-tJ.ucose and
2 .3-Dimethyl-oC-methyl glucoside
Dimethyl glucoside (4 gm.) and pentaacetyl- 
ald ehyd o -glue ose (7 gm.) were d issolved  in 200 ml. o f chloro- 
: form which had been previously dried by standing for many 
weeks over anhydrous calcium sulphate and had been d is t i l le d  
irom phosphorus pentoxide immediately before use.
Phosphorus pentoxide (5 gm.) was added d ir e c t ly  
and the so lu tion  was shaken at irequent in terv a ls  over a 
period/
121.
period or 164 hours, during which, a further 5 gm, o f pentoxide 
was added in two portions, a darkening o f  the reaction  mixture 
was observed a t an early stage and, a fter  the elapse o f the 
time noted above, th is  colouration had become so intense that 
the reaction  was terminated.
The liq.uor was separated from the dark sludge 
which, in turn, was washed with much chloroform and the united  
f i l t r a t e s  were neutralised rapidly with d ilu te  ammonia so lu tion , 
washed and dried over sodium sulphate. The washings were 
likew ise n eu tra lised .
The main reaction  so lu tion  was then concentrated  
under reduced pressure and yielded 0.08 gm. o f  a dark, but 
clear , syrup equivalent in mass to  78 per cent o f the reactants. 
Slow f i l t r a t io n  o f a so lu tion  in acetone of th is  syrup through, 
followed by a reflu x  in the presence o f activated  charcoal 
removed none of the colour but reduced the y ie ld , Repeated 
attempts to render the product c r y s ta llin e  by the methods 
described lor each of the reactants proved to be unsuccessful 
but, while a so lu tion  in benzene was being cooled, with a view 
to determining a molecular weight at th is  stage, a small amount 
o f dimethyl (glucoside was p rec ip ita ted . a subsequent trea t-  
iment with »norit • in acetone in  the heat for 5o hours s t i l l  
effected  no diminution of the dark colour, and, at th is  point, 
th e /
the product was transierred to ohioroform and the so lu tion  in 
th is  solvOiit was extracted with water (the aqueous extract was 
acid in reaction  and contained no carbohydrate m a ter ia lj, 
n eu tra lised , dried , treated with charcoal in the heat and then 
concentrated. The product now consisted  of a dark almost 
immobile syrup which continued to r e s is t  attempts to render i t  
c r y s ta llin e  and an an a lysis o i i t  iurnished the data recorded 
below. A re flu x  with charcoal was no more e f fe c t iv e  with 
ethanol as the so lvent, nor would the product c r y s ta l l is e  irom 
that so lven t.
The aqueous vmshings reacted p rec ise ly  in the 
same in d ec isiv e  manner and were not lUrther examined.
Methoxyl co n te n t:-  
lound 
A cety l co n te n t: -
11.65 per cent.
Cold alicali t i tr a t io n  
Hot a lk a li t itr a t io n  
Hot acid t itr a t io n














The syrup displayed a moderate reducing power 
towards ie h lin g 's  so lu tion  but had no e f fe c t  on Tauber and 
K leiner*8 acid so lu tion . I t  was soluble in  a lcoh o l, chloro- 
:form and benzene but d issolved only to a s l ig h t  extent in  
water.
K The Condensation o f pentaacetyl-aid  ehydo-t^lucose and 
2.3* Dimethyl- oc -me thy 1- gj.u coside
The so lu tion  employed for th is  experiment was
prepared in exactly  the same manner as that used for the one
immediately described and contained the same amounts o f  each
reactant. The drying ag«nt, calcium sulphate (B.D.H. d esioc-
o
:ating agent) had been maintained for several hours at 235 
d ire c tly  before the experiment.
The mixture, which was contained in a g la ss  
b o ttle , was shaken regularly over a period o f 1512 hours, 
during which calcium sulphate was added fiv e  tim es and changed 
completely on three occasions. l i l t r a t io n ,  with carefu l 
washing o f the dehydrating agent, and then removal o f the 
solvent at a temperature o f le s s  than 30^ yielded  a pale  
yellow syrup which was taken up in benzene. The so lu tion  
so obtained was then extracted three timus with water,- which 
was/
124.
was bacic-extracted Lwice with benzene, and the two parts 
were examined in the usual manner.
The benzene so lu tion  contained only penta- 
:acety 1 -aidehyao-g^lucose oi which 2,95 gm. separated on 
evaporation o i  the solvent under reduced pressure.
borne a c id ity  was displayed by the aqueous 
phase which was taken to dryness in the presence o f barium 
carbonate. The residue was extracted with acetone, and, on 
removal o i  th is  so lven t, 5 .98  gm. of a pale syrup.was i s o l -  
:ated . By so lu tion  in a minimum amount o f acetone and by 
nucléation , th is  syrup cry sta llie d  la rg e ly  as dimethyl 
glucoside and a lUrther y ie ld  of th is  substance was ejected  
when the remaining product was cooled in benzene. At th is  
stage, the whole had been reduced to 0.96 gm. o f a c lea r  
yellow  syrup which could not be rendered c r y s ta ll in e .
L The Condensation o f pentaacetyl-aldehydo-^J.uoose and
2 .5-Dimethyl- oC -methyl-1 glucoside
Dimethyl glucoside (4 .4  gm.) and pentaacetyl- 
aid ehyd o- l>1uc ose (7 .8  gm. ) were d issolved  in 150 ml. o f  
chloroform which had been dried by standing for several 
months over anhydrous calcium sulphate and had been shaken 
fo r /
125.
t o r  a lew hours with and d is t i l le d  irom phosphorus pentoxide 
immediately beiore use.
The so lu tion  was traiiSierred to a b o tt le  with 
a ^ound g la ss  stopper ; Z gm. oi phosphorus pentoxide was 
added then the stopper, which had been lubricated with a 
l i t t l e  petroleum j e l ly ,  was llrm ly inserted and tied  down.
The to ta l  time given for the reaction  to proceed was 204 hours 
during 40 o f which, the b o tt le  was shaken mechanically at 
In terva ls; tliree lUrther ad d ition s, each of 2 gm. o f pentoxide, 
were made in  the course of th is  tim e.
The reaction  so lu tion  was then separated, 
washed with water u n t il  a fter  the washings displayed no acid- 
: i t y ,  dried with anhydrous calcium sulphate, and, on removal 
o f  the so lven t irom th is  so lu tion , a yellow  syrup was iso la ted  
which would not c r y s ta ll is e  as e ith er reactant.
The colour o f the product was considerably  
improved by slowly f i l t e r in g  a so lu tion  o f  i t  in  acetone three  
tim es through a bed of activated charcoal (as a r e su lt  o f  
th is  procedure, a considerable lo s s  of m aterial occurred, but, 
as has been observed, the purpose of th is  reaction  was primar- 
: i l y  a q u a lita tiv e  reproduction o f experiment 2, and the 
quantitative aspects were not being considered).
A lter  removal of the s o lv e n t ,  the r e s u l t i n g
syrup/
1E6.
syrup cûuid be r e o ry sta iiiseo  irom ethanol, end, In th is
manner, a not inoonsiderable y ie ld  (0.52 gm.) o f co lou r less
needles were deposited . These m elted, a lte r  a r e c r y s ta ll-
o
:isa tio n  from ethanol, at 125-127 while a mixed m elting  
point with the product from re a c tio n .ü) resu lted  in no depress- 
: ion o f th is  r e s u lt .
Methoxyl content 
found
Calculated for C H 0 (OCH)
22 29 13 3 3
16.5 per cen t. 
M.W. 594 




a n a ly sis
0 ,50 .40  ; H,6.60 ;
Calculated for C H 0
25 38 16
0,43.00
0 ,50 .40  : H,6.39 : 0,43.21
Yield





4 .2  per cent.
When the a lcoholic  liquor irom the product just 
described was poured in to  ic e  water and s t ir r e d , a stick y  
syrup was p recip ita ted , and th is  could be rendered hard and 
b r it t le  by rubbing i t  with l ig h t  petroleuia and then by drying 
I t /
127.
i t  in  a vacuum* This subatance, which had a mass o f  2.64 gm., 
did not appear to be tru ly  c r y s ta llin e  and became liq u id  at 
40  — 45  •
Methoxyl content:- 
found 
a ce ty l content





A n a ly s is : -
0 .46 .7  : H,6.55 : 0,45.65
Y ie ld :-
Molecular weight :-
Cryoscopic method
10.09 per cen t.
41.05 per cen t.
+57.2 (ohloro- 




M The Condensation of pentaacetyl-aldehydo-glucose and
2.5-Diipethyl-oC-methyl Llucoside
Dimethyl glucoside (2 .2  gm.) and pentaaoetyl- 
aldehydo-glueose (3 .9  gm.) were d issolved  in  120 ml. of 
chlorolorm which had been dried by standing for severa l months 
over anhydrous calcium sulphate and by shaking for several 
hours/
1 2 a ,
hours with and a d is t i l la t io n  irom phosphorus pentoxide 
immediately before use.
This so lu tion , together with Ô gm. of 
anhydrous copper sulphate, which had been heated for some
Ûtime at 250 (55), was transferred to a b o ttle  with a
greased ^ lass stopper which was secured with s tr in g . The 
mixture was shatcen mechanically at in terv a ls  for a period 
of 120 hours during which time two lUrther add itions, each 
of 7 gm. o f anhydrous copper sulphate, were made. There- 
:a f te r , regular shading was resumed and the reaction  was 
allowed to proceed for a period amounting, in  a l l ,  to  
1566 hours.
At th is  p o in t, the reaction  so lu tion , in  
which a s lig h t  a c id ity  had developed, was f ilte r e d  from the 
copper sulphate (which had acquired a s lig h t clue colour) 
and was examined in  the manner generally  employed, that i s ,  
i t  was neutralised  with very d ilu te  cmmonia so lu tion , washed 
with six  25 ml. portions of water, then dried with sodium 
sulphate and taken to  dryness under reduced pressure. 3y 
th is  means, 3.62 gm. o f  a reddish g la ss  was iso la ted  and 
th is  would not c r y s ta ll is e  e ith er  as reactant or from ethanol 
in the manner ch ara cter istic  o f a condensation product. I t ,  
however, reduced Tauber and K le in er’s so lu tion  to a small 
ex ten t/
1 2 9 ,
extent and was so lub le in water: an an a ly sis  o f  th is
product iurnished the data whioh are now se t down. 
Methoxyl content 
iound
Calculated for O H O  (OCH )
22 29 13 3 3
Acetyl content





0 ,5 0 .0  ; H,6.87 : 0,43.13  
Molecular w eight;-
Cryoscopic method
16.4 per cent 
M.W. 594
30.93 per cent
+ 68.4 (chloro- 






A NOTE ON SCHIFF«>BASE DERIVATIVES OF GLUCOSE
The unpleasant nature o f simple sulphur 
containing alcohols has encouraged a search for other 
sources of aldehydic glucoses and condensation
products suggest them selves.
The idea that such substances might act as 
precursors, however, does not appear to  be novel and Wolf- 
:rom (36) has acotylated the oxime and the semioarbazone 
of glucose ; hov/ever, th is  se le c tio n  of d eriva tive  i s  not 
a sa tis fa c to r y  one in the respect that these compounds can 
not be re lied  upon to  possess e n tire ly  a stab le  S c h iff-  
base configuration , and, indeed, V/olfrom iso la ted  a large  
proportion o f g lu cosid ic  nitrogenous m aterial.^
<-
H -  C s HOH 
I
H -  C -  OH 
I
HO -  C -  H 
I
H -  C -  OH 
I
H -  C -  OH 
I
H -  C -  OH
I
■ H
Tautomerism of glucose oxime
II -  0 -  NHOH 
I
H -  C -  OH
I
HO -  C -  H 
I
H -  C -  OH 
I
H -  C ----------
I
H -  C -  OH 
I
' H
At f i r s t  s ig h t , i t  appears that more d e s ir -  
:ab le r e su lts  might eventuate i f  a purely aldehydic oond- 
: ensation product v/ere employed and such d eriva tives have
1 3 0 .
1 3 1 .
been described by J'lmadori ( 3 7 ,  3 8 ,  39) using ^phenetidene  
and 2 -to lu ld en e as the amino component, and these products 
are quite stab le  under w e ll defined con d ition s, namely, in 
on acid medium. Therefore, although not perm itting methyl- 
:ation  under the usual circum stances, they might reasonably 
be acoty lated . liowever, once acoty la ted , the nitrogenous 
residue may not be eliminated since th is  stage requires an 
alkaline medium whioh would have the e f fe c t  o f removing 
simultaneously the acety l groups. Notwithstanding, these  
in terestin g  compounds have been studied to  the extent o f  
aoety lating  a 3 c h if f -b a se  d erivative  o f g lu cose, s in c e , 
i t  is  b e liev ed , acetylated  d eriva tives of these substances 
have not been described. An attempt to  methylate the 
same d erivative with s i lv e r  oxide and methyl iodide r e s u lt -  
:ed in the iso la tio n  o f no methylated product.
The base used in  the present work was 
2 -phenetidene which was converted smoothly by the simple 
procedure o f Amadori in to i t s  glucose condensation product 
and then, by a s lig h t  m odification o f the pyridihe prooed- 
jure into the corresponding pentaacetyl compound, so that 
these reactions may be represented by the folloiving d ia -  
! grams.
1 3 n .
CHDH-------
1
H -  C
1
■ .O.CgHg H - C
1
H - C -  OH H -  C - OH H - C1
W - C -  H () BO -  C H AoO -
1
c1
H - C -  OH1
1







H -  C OH H -
1
c1
II - C -  OH1 H -  C1 - OH H -
1
c11









E X P E R D ÎE N T A L
G lu c o s e  "»p«»phenet id  id e
The m ethod f o r  p r e p a r i n g  g l u o o s e - p - p h e n e -  
2t l d i d 8 i s  e x a c t l y  t h a t  o f  A m adorl (37^ 3 6 ) .
F i n e l y  g ro u n d  g l u c o s e  (a n h y d ro u s )  and 
j ^ p h e n e t i d e n e  a r e  t h o r o u g h l y  adm ixed i n  e q u l m o le c u la r  
p r o p o r t i o n s  and t h e  m ix t u r e  h e a t e d  t o  70^ i n  a  w a t e r  b a t h .  
The w h o le  f u s e s  s lo iv ly  a n d , s u b s e q u e n t l y ,  s t i f f e n s  g ra d »  
: u a l l y ,  o v e r  a  p e r i o d  o f  two h o u r s ,  t o  a  f i r m  m ass w h ioh  
i s  t h e n  e x t r a c t e d  w i t h  h o t  e t h a n o l  f ro m  w h ic h  c r y s t a l s  
s e p a r a t e  on c o o l iz ig .  The p r o d u c t  i s  r e o r y s t a l l i s e d  f ro m  
t h e  same s o l v e n t  and a  70 p e r  c e n t ,  y i e l d ,may b e  o b te iih e d  
o f  s t r a w - c o l o u r e d  p l a t e s  w h ic h  m e l t  a t  1 5 5 ^ .
A c é t y l a t i o n  o f  g l u c o s e - p - p h e n e t i d i d e
G l u c o s e - p - p h e n e t i d i d e  ( 3 .4 3  g m . ) , w h ic h  
h a s  a n  a c y c l i c  s t r u c t u r e ,  w as d i s s o l v e d  w i t h  t h e  a i d  o f  
g e n t l e  h e a t i n g .  I n  a  m ix tu r e  o f  13 m l .  o f  d r y  p y r i d i n e  
and 25  m l .  o f  a c e t i c  a n h y d r in e :  t h e  s u b s t r a t e  v/as n o t
d i s s o l v e d  i n i t i a l l y  i n  p y r i d i n e  l e s t  t h i s  b a s i c  s u b s t a n c e  
w ould  in d u c e  m o l e c u l a r  c h a n g e s .  The s o l u t i o n  v/as c o o le d  
and r e t a i n e d  a t  room t e m p e r a t u r e  o v e r n i g h t ,  w h e r e a f t e r ,  
a  d a r k  s y r u p  w as e j e c t e d  b y  p o u r in g  i n t o  a  l a r g e  volum e 
o f  i c e d  w a t e r .  T h i s  s y r u p  w as v/ashed f r e e  f ro m  a c i d  b y
1 3 4 .
beat in s ^vlth m ch water and, thereafter, by so lu tion  in  
ethanol followed by p rec ip ita tio n  in a f in e  s ta te  v/ith
w ater. Subsequent so lu tion  in a lcoh o l, followed by a
d eco lou risa tion  in the cold by slow f i l t r a t io n  through 
activated  charcoal, and, then, by concentration under 
reduced pressure, yielded a g la ssy  foam v/hich s o lid if ie d  
and could be recr y sta lliso d  from sp ir it#
The m aterial thus obtained was soluble  
rea d ily  in a lcoh o l, eth er, benzene and chloroform but
d isso lved  only very s l ig h t ly  In water.
o
île lt ln g  Point = 82
A n a ly sis î-
C,55.6 ! H,6.01 s 0 ,3 5 .6  : H,2.79 per cen t.
Calculated for M.W. 509
0 ,56 .6  % H,6.08 2 0 ,3 4 .6  2 N ,2.75 per cen t.
Estimations o f acety l content proved not to  
be con sisten t w hile the s ta b i l i ty  o f the substance in  
a c id ified  so lu tio n  shovjod that i t  possessed a S ch lff-base  
oonf igurat ion .
An examination of i*otatlon was made, but, 
in vieiv o f the yellow  colour o f the so lu tion  and of the 
small numerical value of the r e s u lt ,  the la t te r  cannot be 
regarded as accurate.
' 1 3 5 .
R otation:-
r[o(J = + 1 ,3 6  (ethanol : 1 ,1  : o ,3.070)
An in terestin g  study night r e su lt  from an 
examination of the e f fe c t  o f trea tin g  2 ,3 ,4 ,6 -tetra itieth y l 
glucose v/ith a substitu ted  primary orom tio  amine in  the 
heat. A Sch if f -b a se  product o f th is  reaction  n ight be 
methylated without isom erise t ion , by the procedure of 
Freudenborg, and, th erea fter , the nitrogenous residueI
removed with a lk a li .  In th is  manner, another approach 
to  the pentamethyl-aldehydo-Klucose previously described  
might be achieved.
A preliminary attempt to  reproduce the 
acetylated  d erivative  described above by fusing penta- 
; aoety l-aldehydo-g lu cose w ith jg-phenetidene resu lted  in  
the iso la tio n  of no such product, however, i t  might be 
p rofitab le  to  repeat such an experiment.




A r e c o r d  o f  some 
e x p l o r a t o r y  
i n v e s t I g a t  io n s
ASPüCl'S Üi?’ QffliAiN GLUCOSIDE 
SYN^rHiiiSlîS
I .  PACSU»S SYiNTHüSIS Qi‘ AUCQHOL GUUC06ID12S
THE PRET ID AL
The study of gluoose meroaptal, and of i t s  
reaction s, has suggested a further mechanism by whioh a 
link ing  o f sugar m olecules might be achieved.
Glucose th io a ceta l may be demeroaptalated in  
aqueous acetone so lu tion  through the agency of mercuric 
chloride to  form glucose, and, Pacsu, (40, 41) examining 
the e f fe c t  o f carrying out th is  reaction  in a medium of 
absolute a lcohol, was able to show that the product in th is  
instance was the corresponding a lcoholate which was found 
to be of T -con figu ration . Thus, treatment of glucose  
d iethyl mercaptai with mercuric chloride in  absolute methyl 
alcohol y ie ld s  a ^-methyl glucoside, the reaction proceed- 
:ing by the stages shown below (42).
1 3 6 .
1 3 7 .
CH OH.CHÜH.GHOH CH. (SC H ) +- HëCl
Z \  8 5 2 Z
CHÜH CHÜH
 V CH OH.CHÜH.CHÜH CH.SC H + C H .S .H gC l + HCl
Z \  2 5 8 5
^CHOH -  CHOH
+CH ÜH ____^
— 3 --------> CH OH.CHOH.CHOH CH.OCH -► C H .S .H g C l + HCl
+HgCl 2 \  ^  3 2 5
2 CHOH -  CHOH
The p o s s i b i l i t y  t h a t  t h e  a l c o h o l i c  t^roup in  
t h e  second  p a r t  oT t h i s  r e a c t i o n  m ig h t  b e  f u r n i s h e d  by  a 
l U r t h e r  s u g a r  m o le c u le  i s  an  a t t r a c t i v e  o n e ,  a n d ,  some 
y e a r s  ag o  e x p e r im e n t s  a lo n g  n o t  d i s s i m i l a r  14-nes w ere  
c a r r i e d  o u t  by B r i g l  and h i s  c o - w o r k e r s  (43) • T h e s e  
i n v e s t i g a t o r s  made a  s tu d y  o f  t h e  e f f e c t  o f  t r e a t i n g  
g lu c o s e  d i e t h y l  m e r o a p ta l  i n  t h e  p r e s e n c e  o f  g lu c o s e  w i th  
22 p e r  c e n t  h y d r o c h l o r i c  a c i d ,  b u t ,  i t  d o e s  n o t  seem 
s u r p r i s i n g  t h a t ,  i n s t e a d  o f  a c h i e v i n g  t h e  c o n d e n s a t i o n  
o f  g l u c o s e  m o le c u le s  w h ich  had b e e n  e x p e c te d ,  t h e s e  w o rk e r s ,  
u s i n g  an  ay.ueous medium, i s o l a t e d ,  r a t h e r ,  a  c o n s i d e r a b l e  
am ount o f  t h e  c o m p a r a t i v e ly  s t a b l e  e t h y l  t h i o p y r a n o s i d e  
w h ic h  P a c su  (l o c .  c i t . )  h a s  shown t o  e v e n t u a t e  from  t h e  
c o r r e s p o n d i n g  f U r a n o s id e  i n  t h e  p r e s e n c e  o f  h y d r o c h l o r i c  
a c i d .  I n  t h e  b r i e f  e x p e r im e n t s  w h ich  w i l l  b e  i n d i c a t e d  
h e r e , /
1 3 8 .
h e r e ,  a  p r o c e d u r e  more a k i n  t o  t h a t  o i  P aosu  h a s  b e e n  
e m p lo y ed , t h a t  i s ,  w a te r  h a s  b een  c a r e f u l l y  e x c lu d e d  and 
t h e  e x p e r i m e n t s  h a v e  been  c a r r i e d  o u t  i n  t h e  p r e s e n c e  o f  
cadmium c a r b o n a t e  i n  o r d e r  t h a t  h y d r o c h l o r i c  a c id  p ro d u c e d  
d u r i n g  any r e a c t i o n  m ig h t  n o t  in d u c e  h y d r o l y s i s :  m e r c u r i c
c h l o r i d e  h a s  b e e n  u se d  t o  e f f e c t  t h e  r e m o v a l  o f  t h e  m e rc a p -  
: t a l  r e s i d u e s .
G lu c o s e  i s  m o s t  s o l u b l e  i n  e t h y l  a c e t a t e  a s  
a  n o n - h y d r o x y l  s o l v e n t  and i t  w a s .o b s e r v e d  i n  p r e l i m i n a r y  
t e s t - t u b e  e x p e r i m e n t s ,  t h a t ,  i f  su c h  a  s o l u t i o n ,  c o n t a i n i n g  
g l u c o s e  d i e t h y l  m e r o a p ta l  i n  s u s p e n s io n ,  i s  adm ixed  i n  t h e  
c o ld  w i t h  one  o f  m e r c u r i c  c h l o r i d e  i n  a m ix t u r e  o f  a c e t o n e  
and e t h y l  a c e t a t e ,  t h e  p r o d u c t  becom es r a p i d l y  c l a r i f i e d  
and a  f i n e  w h i t e  p r e c i p i t a t e  i s  s lo w ly  th ro w n  down. T h i s  
p r e c i p i t a t i o n  i s  a c c e l e r a t e d  by t h e  a p p l i c a t i o n  o f  h e a t  and 
t h e  r e s i d u e  p ro d u c e d  d o e s  n o t  c h a r  c h a r a c t e r i s t i c a l l y  and 
i s ,  t h e r e f o r e ,  n o t  g lu c o s e  p r e c i p i t a t e d  by t h e  a d d i t i o n  o f  
a c e t o n e .
A d e s c r i p t i o n  o f  one su c h  e x p e r im e n t  w i l l  
now be  g iv e n :  t h e  m ethod i s  e s s e n t i a l l y  t h a t  u se d  by
W olfrom t o  d e m e r c a p t a l a t e  t h e  p e n t a a c e t y l  m e r c a p t a l  o f  
g lu c o s e  b u t  w i t h  th e  c e r t a i n  a l t e r a t i o n s  w hich  h a v e  a l r e a d y  
b een  i n d i c a t e d .
1 3 9 .
f i n e l y  pow dered  t î lu o o se  d i e t h y l  m e r o a p ta l
(10 gm. ) was su sp e n d ed  in  a  s o l u t i o n  o f  6 .4  gm. w a t e r - f r e e
g lu c o s e  in  200  m l .  o f  e t h y l  a c e t a t e  c o n t a i n e d  in  a  g l a s s -
j o i n t e d  f  l a  sic f i t t e d  w i t h  a  r e f l u x  c o n d e n s e r ,  d r o p p in g
f u n n e l  and a  m e r c u r y - s e a l e d  m e c h a n ic a l  s t i r r e r .  Cadmium
c a r b o n a t e  (75  g m .) was a d d e d ,  t h e n ,  u n d e r  v ig o r o u s  s t i r r i n g ,
a s o l u t i o n  o f  110 gm. m e r c u r i c  c h l o r i d e  in  a  m ix t u r e  o f
50 m l .  o f  e t h y l  a c e t a t e  and 150 m l .  o f  a c e t o n e .  A p r e c i p -
: i t a t i o n  ensued  d i r e c t l y  and c o n t in u e d  d u r i n g  t h i s  a d d i t i o n
w hich  e x te n d e d  o v e r  a  p e r io d  o f  30 -  35 m in u t e s  a f t e r  w h ic h ,
the s t i r r in g  was not eased during th ree  hours. At t h i s
p o i n t ,  t h e  f l a s i c  was imraersed i n  a b a t h  o f  w a te r  a t  a  tem p-
o
: e r a t u r e  o f  80 and t h i s  t e m p e r a t u r e  was m a in t a in e d  f o r  a
f u r t h e r  t h i r t y  m in u t e s ,  th e  s t i r r i n g  b e i n g  c o n t i n u e d .  The
p r e c i p i t a t e d  m e rc u ry  was t h e n  s e p a r a t e d  a t  once  by f i l t r a t i o n
and t h e  s o l v e n t s  w ere rem oved from  t h e  f i l t r a t e  u n d e r  re d u c e d
o
p r e s c u r e  a t  35 -  40 i n  t h e  p r e s e n c e  o f  i h r t h e r  cadmium 
c a r b o n a t e .  H ydrogen  s u l p h i d e  w as, a t  t h i s  s t a g e ,  b u b b le d  
th r o u g h  an  a q u e o u s  e x t r a c t  o f  th e  d r y  r e s i d u e  i n  o r d e r  t o  
remove u n ch an g ed  m e r c u r i c  c f i i o r i d e ,  a n d ,  a f t e r  f i l t r a t i o n  
and a e r a t i o n ,  t h e  r e s u l t a n t  p a l e  y e l lo w  s o l u t i o n  was c o n c e n -  
: t r a t e d  in  vacuo  i n  t h e  p r e s e n c e  o f  cadmium c a r b o n a t e ,  and 
c o m p le t e /
1 4 0 .
complété drynoBs was achieved by the addition and removal 
several tim es of acetone. Organic m aterial could then be 
extracted with hot a lcoh o l, and, on concentrating; the so l-  
lution thus obtained, a small amount of a b r i t t le  g lassy  
foam was produced and th is  could be c r y s ta llise d  from 
alcohol as stout v;ell formed d ep osits .
These c r y s ta ls , which could be reproduced
o
read ily  from ethanol, melted over the range 160 -  165 and 
charred at an elevated temperature.
The product contained no o e te c tib le  sulphur 
gnd, with phenylhydrazine, yielded an osazone which c r y s ta ll-  
;ised  only on cooling and in ro se tte s  o f radiate n eed les.
le h lin g ’s so lu tion  was reduced rea d ily , and, 
a fter  treatment with hydrochloric acid and n eu tra lisa tio n , 
th is  reducing power was considerably enhanced as the follow ing  
tab le shows.
No. o f Jxpt. Before hydrolysis Alter hydrolysis Method




I I 1 1.65 Wood-Ost
1 1.67 Wood-Ost
I I I 1 2.07 iVood-Ost
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il d e t e r m i n a t i o n  o f  o p t i c a l  r o t a t i o n  im m e d ia te ly  
on s o l u t i o n  h a s  f u r n i s h e d  t h e  f o l l o w i n g  r e s u l t  f o r  one o f  t h e  
p r o d u c t s : -
14 o
d |  f  7 4 .6  (w a te r  : c ,3 .1 5 )
DM
a c é t y l a t i o n  o f  t h i s  s u b s t a n c e  w i th  sodium  
a c e t a t e  and a c e t i c  a n h y d r id e  r e s u l t e d  i n  t h e  i s o l a t i o n  o f  a 
w a t e r - i n s o l u b l e  m a t e r i a l  w h ich  m e l te d  a t  130 -  131°  and 
t h i s  p r o p e r t y  was u n a l t e r e d  by  a d m ix tu r e  w i t h  ^  - g l u c o s e  
p e n t a a c e t a t e  : h o w ev e r ,  none o f  t h e  p r o p e r t i e s  m e n tio n e d
above i s  su g c ^ e s t iv e  o f  g lu c o s e  i t s e l f .
The f o r m a t io n  o f  an  o s a zone  and t h e  c a p a c i t y  
t o  r e d u c e  ± e h l i n g * s  s o l u t i o n  i n d i c a t e  t h e  p r e s e n c e  o f  a  
p o t e n t i a l  a l d e h y d i c  g ro u p  w h i le  t h e  a p p ro x im a te  d o u b l i n g  o f  
t h e  l a t t e r  p r o p e r t y  a f t e r  t r e a t m e n t  w i t h  d i l u t e  a c i d ,  a s  
w e l l  a s  th e  f o r m a t i o n  o f  an  o sa z o n e  w hich  d id  n o t  s e p a r a t e  
i n  t h e  h e a t ,  a r e  r e a c t i o n s  s u g g e s t i v e  o f  r e d u c i n g  d i s a c c h -  
: a r i d e s :  t h e  m an n er  i n  which t h e  p r o d u c t  c h a r r e d  and s w e l le d
on h e a t i n g  was c h a r a c t e r i s t i c  o f  a n  u n s u b s t i t u t e d  s u g a r .
The n a t u r e  o f  any  su c h  p r o d u c t ,  h o w ev e r,  i s  n o t  t h u s  c o m p le te -  
: l y  i n d i c a t e d  n o r  d o e s  th e  s p e c i f i c  r o t a t i o n  c o r r e s p o n d  t o  
any  o f  t h e  common d i s a c c h a r i d e s  d e r iv e d  from  g lu c o s e  and 
m eltine^  a t  1 6 0 °  w h i l e  t h e  p r o d u c t i o n  o f  ^  - g l u c o s e  -  
p e n t a a c e t a t e /
1 4 2 .
p en tfc it ice ta te  by a  t r e a t m e n t  w i th  a c e t i c  a n h y d r id e  and 
f u s e d  sodium  a c e t a t e  seem s t o  s u g g e s t ,  i f  any d is a c c h a r*  
: i d e  i s  p r e s e n t ,  t h a t  i t  i s  r e a d i l y  h y d r o l y s e d ,  a n d ,  
h e n c e ,  t h a t  i t  p o s s ib x y  c o n t a i n s  a l u r a n o s i d e  com ponent 
and t h i s  would n o t  be  u n ex p e c te d *
1 4 3 .
I I  MICHAEL'S SY1ITUE3IS OF ftLUCOSIDES
I n t r od u o t io n
A o q u a in ta n c e s h ip  w i th  t h e  s im p le  b u t  se ld o m  
u se d  m ethod o f  m é th y la t io n  due  t o  F re u d e n b e rg  (2 6 ) w h ich  
h ag  b e e n  d e s c r ib e d  in  t h e  c o u r s e  o f  t h i s  d i s c u s s i o n ,  h a s  
p ro m p ted  t h e  s u g g e s t io n  t h a t  su c h  a  p ro c e d u re  m ig h t p e rh a p s  
b e  a p p l i e d  f o r  t h e  sm ooth  l i n k i n g  o f  h e x o se  m o le c u le s .
I t  w i l l  b e  r e c a l l e d  t h a t  t h e  m é th y la t io n  in v o lv e s  t r e a t -  
:m e n t o f  t h e  sod ium  d e r i v a t i v e  o f  a  s u g a r  w i th  m e th y l 
i o d id e  and a  s i m i l a r  r e a c t i o n  em p lo y in g  a  sod ium  h e x o s a te  
and h e x o s e  h a l i d e  w o u ld , u n l i k e  t h e  u s u a l  s y n th e s e s  o f  
d i s a c o h a r i d e s ,  n o t  r e q u i r e  t h e  a d d i t i o n a l  p r e s e n c e  o f  an y  
c o n d e n s in g  a g e n t  s in c e  su c h  h a lo g e n  i s  g e n e r a l l y  i n  a  
h ig h ly  r e a c t i v e  c o n d i t i o n .  No a c id  b y - p r o d u c t  w u l d  
r e s u l t  and t h e  e x a m in a t io n  o f  t h e  r e a c t i o n  m ix tu re  ivould 
b e  c o r r e s p o n d in g ly  s i m p l i f i e d ,  a n d , f u r th e r m o r e ,  s i n c e  i n  
a  s u i t a b l e  s o l v e n t  medium t h e  so d iu m  h a l i d e  p ro d u ced  a s  
a  r e s u l t  o f  t h e  c o n d e n s a t io n  w ould  b e  i n s o l u b l e ,  t h e  
r e a c t i o n  c o u ld  go  t o  c o m p le t io n  and th e  t im e  r e q u i r e d  f o r  
I t  t o  t a k e  p la c e  v/ould b e  js d u c e d .
F r e u d e n b e r g 's  p r o c e d u r e ,  h o w ev e r, d o e s  
n o t  seem  t o  h av e  b een  a  new one t o  c a r b o h y d r a te  c h e m is t ry  
and i s  s i m i l a r  t o  a m ethod d e v is e d  a t  an  e a r l y  s t a g e  b y
144*
M ic h a e l who su c c e e d e d  in  s y n t h e s i s i n g  c e r t a i n  p h e n o l ic  
g lu c o s ld e a  b y  th e  I n t e r a c t i o n  o f  a c e to c h lo r o g lu c o s e  and 
t h e  c o r r e s p o n d In g  p h e n c l e t e s (4 4 ) •  T h u s , f o r  e x a m p le , 
t e t r e a c e t y l  h e l i e I n  c o u ld  b e  p r e p a r e d  b y  t h e  u s e  o f  a o e to -  
: c h lo r o g l u c o s e  and t h e  sod ium  s a l t  o f  s a l l c y l a l d o h y d e  a s  
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oL - A o e to o h lo r o -  Sod i um s a l t  o f
^ U 0 0 S 6  s a l  i c y l a i d  ehyd e
T e t r a a c e t y l  h e l l o i n
A lm ost d i r e c t l y ,  h o w e v e r, a f t e r  i t s  p u b l ic -  
: a t i o n  in  1 8 7 9 , t h e  m ethod o f  M ic h a e l’ s  s y n t h e s i s  w as 
a p p l ie d  t o  t h e  l i n k i n g  o f  s u g a r  m o le c u le s  a n d ,  i n  t h e  
f o l l o i ’/ in g  y e a r ,  C o l le y  r e p o r t e d  an  u n s u c c e s s f u l  a t te m p t  
t o  p r e p a r e  a  d i s a o o h a r id e  b y  t h i s  m eans fro m  a c e to c h lo r o -  
: g lu c o s e  and sodium  f r u o t o s a t e  ( 4 5 ) .  I b w e v e r ,  a t  a  l a t e r  
s t a g e ,  M a ro h lc v s k i  anno u n ced  a  s y n t h e s i s  o f  s u c ro s e  w h ich  
w as a c h ie v e d  by  th e  i n t e r a c t i o n  o f  a c e to c h lo r o g lu o o s e  ahd
1 4 5 .
t h e  p o ta s s iu m  s a l t  o f  f r u c t o s e ,  b u t ,  w h i le  t h e  f i n a l  
r e s u l t  o f  t h a t  i n d i v i d u a l  i n v e s t i g a t i o n  h a s  n o t  b e e n  
s u b s t a n t i a t e d  and may o c c a s io n  some d u b i e t y ,  t h e  a c t u a l  
p r e p a r a t i o n  o f  d i s a c c h a r i d e s  h a s  b e e n  c o n f irm e d  b y  F i s c h e r  
and  A rm stro n g  who r e p o r t  t h e  c o n d e n s a t io n  o f  g lu c o s e  and 
g a l a c t o s e  b y  t h i s  m eans ( 4 6 ) .
A d ia g ra m m a tic  r e p r e s e n t a t i o n  o f  I.!a rch - 
: lo w s k i* s  e x p e r im e n t i s  now a p p e n d e d , a s  an  exam ple  o f  
t h e s e  r a t h e r  i l l - d e f i n e d  c o n d e n s a t io n s *
CH--------------- 01 K------ 0 CI^OH
H — C — OAc
I
AcO — 0 — H
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I
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o C -A c e to c h lo ro -  
g lu c o s e
R e a c t io n
HO -  C -  H •s u c r o s e *
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I
------------- C -  II
I
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P o ta s s iu m  f r u o t o s a t e
The p ro c e d u re  em ployed b y  F i s c h e r  and Arm- 
: s t r o n g  and t h e  num erous o t h e r  w o rk e rs  in  t h i s  f i e l d  a t  
t h e  b e g in n in g  o f  t h e  p r e s e n t  c e n tu r y  w as a t t e n d e d  b y  t h e  
p a r t i c u l a r  d i s a d v a n ta g e  t h a t  t h e  u s e  o f  u n s u b s t i t u t e d  
m e ta l  d e r i v a t i v e  l e d ,  i n e v i t a b l y ,  t o  some u n c e r t a i n t y  
c o n c e r n in g  t h e  n a t u r e  o f  t h e  f i n a l  p r o d u c t ,  a n d , i n  o r d e r
146.
t o  o v e roorne t h i s  d i f f i c u l t y ,  t h e  u s e  o f  s u g a r s  s u i t a b l y  
b lo c k e d  a t  a l l  p o s i t i o n s  e x c e p t  t h o s e  a t  w h ich  I t  I s  
d e s i r e d  t o  e f f e c t  a  c o n d e n s a t io n  w as s u b s e q u e n t ly  I n t r o -  
:d u c ed  b u t  w a s , h o w ev e r, n o t  a p p l i e d  t o  t h e  sod ium  s a l t  
m e th o d . The p r e s e n t  I n v e s t i g a t i o n  h a s  b e e n  c o n c e rn e d  
w i th  e x p e r im e n ts  in  r e l a t i o n  t o  t h e  r e a c t i o n  o f  s u b s t i t u t e d  
h a lo g e n  d e r i v a t i v e s  w i th  s u b s t i t u t e d  so d iu m  s a l t s  o f  
h e x o s e s .
A f t e r  a  few  p r e l im in a r y  t e s t s  had b e e n  
made In  o r d e r  t o  d e te r m in e  t h e  s t a b i l i t y  o f  v a r i o u s  s u b -  
: s t l t u e n t s  In  t h e  p r e s e n c e  o f  a  r e a c t i v e  m e ta l ,  h o w e v e r.
I t  w as d i s c o v e r e d  t h a t  a  p r e p a r a t i o n  o f  c e l l o b i o s e  and 
g e n t l o b l o s e  a lo n g  t h e  l i n e s  d i s c u s s e d  had b ee n  e f f e c t e d  
r e c e n t l y  a t  t h e  B irm ingham  s c h o o l  ( 4 7 ) .  In  t h a t  I n s t a n c e ,  
a  c o n s t i t u t i o n a l  s y n t h e s i s  o f  t h e  d i s a c o h a r i d e s  w as 
a t t a i n e d  by  an I n t e r a c t i o n  In  t h e  l i q u i d  s t a t e  o f  t h e  
c o r r e s p o n d in g  h a l i d e  and s o d i o - d e r l v a t i v e ,  b o th  b e in g  
f u l l y  a c e t y l a t e d ,  and t h e  u s e  o f  t h a t  p r o c e s s  seem s t o  
Im p ly  t h a t  t h e  m e t a l - c o n t a l n l n g  compound w as n o t  s o lu b l e  
i n  a  s u i t a b l e  s o l v e n t .  I n  a d d i t i o n ,  i t  h a s  b e e n  shown 
h e r e  t h a t  sod ium  d o e s  n o t  a p p e a r  t o  r e a c t  i n  t h e  c o ld  
w i th  a  s o l u t i o n  o f  a  s u g a r  i n  w h ich  a l l  b u t  one  o f  t h e  
h y d ro x y l g ro u p s  h a s  b e e n  b e n z o y la te d  and t h e  same c o n d i t i o n  
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S y n th e s i s  o f  O e n t lo b lo s e  O o ta a o e ta te  
( ( f l l h e r t , â m iïh  and S ta c e y )
148.
T h is  f a c t  may a o o o a n t ,  t h e r e f o r e ,  f o r  t h e  d r a s t i c  c o n d i t -  
t i o n s  w h ich  t h e  above w o rk e rs  em ployed f o r  th e  p r e p a r a t i o n  
o f  t h e i r  m e ta l  d e r i v a t i v e s  (nam ely#  t r e a t m e n t  o f  t h e  f u s e d  
p a r t l y  s u b s t i t u t e d  s u g a r  w i t h  m o lte n  sod ium ) and an  a p p ro a c h  
t o  t h i s  a s p e c t  o f  t h e  p ro b lem  h a s  b e e n  made# in  t h e  p r e s e n t  
w o rk # w i th  t h e  a i d  o f  a  r e a g e n t  n o v e l  t o  t h e  s u g a r  s e r i e s .
S in c e  th e  t im e  a v a i l a b l e  f o r  t h i s  s tu d y  h a s  
b e e n  l im i t e d #  t h e  v/ork v/as c o n f in e d  t o  e x p e r im e n ts  o f  a  
m ore e x p l o r a t o r y  n a t u r e  w h ic h  h a v e  b e e n  b y  no m eans e x h a u s -  
: t i v e ,  a n d , s i n c e  t h e  r e s u l t s  w h ic h  h a v e  e v e n tu a te d  fro m  
them  h av e  b e e n  e i t h e r  n e g a t i v e  o r  som ew hat in d e c i s iv e #  
co m p le te  d e t a i l s  w i l l  n o t  b e  r e c o rd e d  h e r e .  -An o u t l i n e  
o f  t h e  c o u r s e  o f  t h e  i n v e s t i g a t i o n  v / i l l ,  h o w e v e r, noiv b e  
t r a c e d .
Tüétal d e r i v a t i v e s  o f  s u b s t i t u t e d  s u g a r s
Sodium  d e r i v a t i v e s  o f  p a r t i a l l y  m e th y la te d
s u g a r s  a r e  w e l l  knov/n and a r e  em ployed i n  t h e  m é th y la t io n
p ro c e d u re  o f  F re u d e n b e rg  ( 2 6 ) ,  w h i le  t h e  d e r i v a t i v e s  o f
f r e e  s u g a r s  w i t h  s e v e r a l  m e ta l s  (sod ium # p o ta s s iu m #
c a lc iu m , l e a d  j# e t c # )  h av e  b e e n  d e s c r i b e d ,  b u t  o n ly  th o s e
o f  m o n o v a le n t m e ta l s  a r e  o f  im m ed ia te  i n t e r e s t #
The I n t r o d u c t i o n  o f  so d iu m  o r  p o ta s s iu m
i n t o  u n s u b s t i t u t e d  s u g a r s  i s  e f f e c t e d  w i t h  s t r o n g  a l k a l i
(48)
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o r  t h e  c o r r e s p o n d in g  a l c o h o l a t e  (49 ) o r  w i th  t h e  f r e e  
m e ta l  in  l i q u i d  am monia ( 5 0 ) .  The q u e s t io n  a r i s e s ,  
t h e r e f o r e ,  w h e th e r  t h e s e  p r o c e d u r e s  a r e  e s s e n t i a l ,  t h a t  
i s ,  a r e  th e y  t h e  o n ly  o n es  w h ereb y  a  m e ta l  may b e  in d u c ed  
t o  r e p l a c e  a  g l u e o s i d i c  o r  o t h e r  o x y g en -b o n d ed  h y d ro g e n  
a to m , o r ,  a r e  t h e y  em ployed o n ly  b e c a u s e  t h e  s u g a r  i t s e l f  
i s  i n s o l u b l e  in  a  s o lv e n t  u n a f f e c t e d  b y  a  r e a c t i v e  m e ta l?  
W ould , t h e n ,  t h e  l a t t e r  p ro c e d u re  (so d iu m  w ir e  i n  an  i n e r t  
s o lv e n t )  b e  s e r v i c e a b l e  w i th  s u g a r  d e r i v a t i v e s  s o lu b l e  in  
su ch  a  s o lv e n t  b u t  c o n t a in in g  a c e t y l  o r  b e n z o y l  s u b s t i t -  
: u e n t s ?  T h ese  g ro u p s  a r e  p a r t i c u l a r l y  c o n s id e r e d  s i n c e ,  
f o r  r e f e r e n c e  p u r p o s e s , m ore in f o r m a t io n  i s  a v a i l a b l e  
o o n c o m in g  f u l l y  a c e t y l a t e d  and b e n z o y la te d  s u g a r s  a n d , 
in  a d d i t i o n ,  t h e y  a r e  e s p e c i a l l y  a t t r a c t i v e  i n  t h e  r e s p e c t  
t h a t  th e y  may b e  r e a d i l y  rem o v ed .
The p ro b le m , t h e r e f o r e ,  r e s o l v e s  i t s e l f  
i n t o  t i i r e e  q u e s t i o n s : -
i )  W i l l  t h e  p r e s e n c e  o f  su c h  a  m e ta l  i n  an y  way a f f e c t  
a c e t y l  o r  b e n z o y l  s u b s t i t u e n t s  a s  d o ,  s a y ,  a l k a l i  
o r  a lk o x id e ?
i i )  P ro v id e d  no  s u c h  d e l e t e r i o u s  i n f lu e n c e  i s  e x e r t e d ,  
w i l l  an a l k a l i  m e ta l  r e p l a c e  a l c o h o l i c  a n d ,  in  
p a r t i c u l a r ,  g l u e o s i d i c  h y d ro g e n  in  a  m o le c u le  
c o n t a in i n g  t h e s e  e l e c t r o p h i l i c  g ro u p s ?
1 5 0 .
I l l )  P r o v id e d ,  f u r t h e r ,  t h a t  su ch  a  d is p la c e m e n t  d o e s  
o c c u r ,  w i l l  t h e  m e ta l  atom  t h u s  in t r o d u c e d  b e  in  
a  r e a c t i v e  c o n d i t io n ?
E x p e r im e n ts  h av e  boon  c a r r i e d  o u t  w i th  a  v ie w  t o  
d e te r m in in g  t h e  an s iv e rs  t o  t h e s e  p ro b le m s .
P e n t a a c e t y l  g lu c o s e  d i e t h y l  m e r c a p ta l  h a s  
b e e n  s to o d  in  b e n z e n e  s o l u t i o n  o v e r  f r e s h  so d iu m  v ;ir e  f o r  
s e v e r a l  d a y s  and h a s  b e e n  r e c o v e re d  unohant^ed w h i le  s i m i l a r  
r e s u l t s  e v e n tu a te  a l s o  fro m  e x p e r im e n ts  em p lo y in g  th e  
c o r r e s p o n d in g  p e n ta b e n z o y l  compound ( 5 1 ) .  I t  t h u s  a p p e a r s  
t h a t  a c e t y l  and b e n z o y l  s u b s t i t u e n t s  a r e  n o t  a f f e c t e d  b y  
t h e  p r e s e n c e  o f  m e t a l l i c  so d iu m , and t h a t  i s  a c c o r d in g  t o  
e x p e c t a t i o n ,  h o w e v e r, a t  t h e  sam e t im e  a  p o s s i b l e  i n f l u -  
: o n ce  o f  t h e  s o lv e n t  s h o u ld  n o t  b e  o v e r lo o k e d  ( s e e  b e lo iv ) .
The f i r s t  p a r t l y  s u b s t i t u t e d  d e r i v a t i v e  t o  
b e  exam in ed  in  t h i s  w ay w as y  - f r u o t o s e - l  , 5 , 4 , 6 - t e t r a -  
2b 8n z o a te  w h ich  i s  e a s i l y  a c c e s s i b l e  b y  a  p r e p a r a t i o n  
in v o lv in g  o n ly  o n e  s t a g e  and u s in g  t h e  p y r i d i n e  p ro c e d u re  
( 5 2 ) .  A f u r t h e r  f a c t o r  w h ic h  d e te rm in e d  t h e  s e l e c t i o n  o f  
t h i s  s u b s ta n c e  w as t h e  f a c t  t h a t  t h e  l a r g e  num ber o f  
b e n z o y l  g ro u p s  w h ic h  i t  c o n t a i n s  m ig h t a s s i s t  t h e  s o l u t i o n  
i n  b e n z e n e  o f  an y  s o d i o - d e r i v a t i v e  p ro d u c e d . F r e s h ly  
c u t  sod ium  w as p r e s s e d  i n t o  a  s o l u t i o n  in  b e n z e n e  o f  
t e t r a b e n z o y l - y - f r u c t o s e  a n d , i n  o r d e r  t o  d e te r m in e
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v /h e th e r  r e p la c e m e n t  had o c c u r r e d  ( a l th o u g h  no e v o l u t io n  
o f  h y d ro g en  had b e e n  o b s e rv e d  o v e r  a  p e r io d  o f  s e v e n  d a y s )  
t h e  f i l t e r e d  s o l u t i o n  w as c o n c e n t r a t e d  and t r e a t e d  w i th  
m e th y l i o d i d e .  The p ro d u c t  w as fo u n d  t o  p o s s e s s  no in e th -  
:o x y l  g ro u p s  a n d , f u r th e r m o r e ,  w as i d e n t i f i e d  a s  unch an g ed  
t e t r a b e n z o y l  f r u c t o s e .  I t  i s  p o s s i b l e  t h a t  t h e  f a i l u r e  
t o  r e a c t  i n  t h i s  c a s e  i s  d u e  t o  t h e  s t e r i c  i n f l u e n c e  o f  
t h e  l a r g o  b e n z o y l g ro u p s  a n d , t h e r e f o r e ,  f o r  t h e  s u b s e q u e n t  
e x p e r im e n t ,  a  d e r i v a t i v e  c o n t a in in g  t h e  s m a l l e r  a c e t y l  
s u b s t i t u e n t s  w as em ployed a n d . In  a d d i t i o n ,  t h e  r e a c t i v e  
p r im a ry  a l c o h o l i c  g ro u p  on c a rb o n  atom  s i x  w as l e f t  
u n s u b s t i t u t e d  i n  t h i s  c a s e .
^ - G l u c o s e - l , 2 , 3 , 4 - t e t r a a c e t a t e  h a s  b e e n  
p r e p a re d  ( fro m  t h e  c o r r e s p o n d in g  t r i t y l  compound) by  
H e l f e r i c h  and K le in  (5 3 ) and i t s  s y n t h e s i s  f o r  u s e  in  
t h i s  w ork h a s  b ee n  c a r r i e d  o u t  b y  a  m o d i f i c a t i o n  o f  t h a t  
p ro c e d u re  ( 5 4 ) .  S im i l a r  n e g a t i v e ' r e s u l t s ,  h o v /e v e r, h av e  
e v e n tu a te d  a l s o  fro m  a  t e s t  em p lo y in g  a  s o l u t i o n  o f  t h i s  
s u b s ta n c e  i n  b e n z e n e .
The u s e  o f  sod ium  h a s ,  t h e r e f o r e ,  b e e n  
t e m p o r a r i l y  d i s c a r d e d  and t h e  u t i l i t y  o f  sod ium  t r lp h e n ÿ k -  
: m e th y l i n  t h i s  c o n n e c t io n  h a s  b e e n  e x a m in e d . T h is  r e -  
: a g e n t  i s  a  v ig o r o u s  one  and r e a c t s  i n s t a n t l y  v / i th  th e  
s im p le  a l c o h o l s  and i t  i s  f r e q u e n t l y  u se d  t o  r e p l a c e
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w e a k ly  a c i d i c  h y d ro g en  a tom s w h ich  c a n n o t b e  d is lo d g e d  b y
t h e  l e s s  r e a c t i v e  m e ta l  i t s e l f .  Sodium  t r ip h e n y l m e t h y l
i s  g e n e r a l l y  p r e p a re d  b y  t h e  i n t e r a c t i o n  o f  sod ium  am algam
6
and an  e t h e r e a l  s o l u t i o n  o f  t r ip h e n y lc h lo r o m e th a n e ,  hoivever, 
i n  v ie w  o f  t h e  m ore g e n e r a l  a p p l i c a t i o n  o f  b e n z e n e  a s  a  
s o lv e n t  f o r  s u b s t i t u t e d  s u g a r s ,  t h e  e f f e c t  o f  c a r r y i n g  o u t  
th e  p ro c e d u re  f o r  t h i s  p r e p a r a t i o n  in  a  l a r g e  vo lum e o f  
b e n z e n e  h a s  b e e n  i n v e s t i g a t e d .  ‘l^ e  b r i l l i a n t  r e d  c o lo u r  
c h a r a c t e r i s t i c  o f  t h e  d e s i r e d  p ro d u c t  w a s , h o iv ev er, n o t  
f o r th c o m in g ,  a n d , i n s t e a d ,  t h e  r e a c t i o n  m ix tu r e  a c q u i r e d  
a  d a r k  r e d d i s h - b r o i ’m hue v /h ich  a p p e a re d  t o  b e  d u e  l a r g e l y  
t o  a  c o lo u re d  s u s p e n s io n  : i n  a d d i t i o n ,  t h e  n o rm a l r e a c t i o n  
i s  q u i t e  e x o th e rm ic  w h i l e ,  i n  t h e  p r e s e n t  i n s t a n c e ,  an  
e v o l u t io n  o f  h e a t  c o u ld  n o t  b e  d e t e c t e d  a n d ,  m o re o v e r , t h e  
sod ium  c o n te n t  o f  t h e  r e s u l t i n g  s o l u t i o n  w as a b o u t  o n ly  a  
t e n t h  o f  t h a t  e x p e c te d  w h i le  a  l a r g e  p r o p o r t i o n  o f  t h e  
a ro m a t ic  c o n te n t  m e lte d  a t  an  e l e v a t e d  t e m p e r a tu r e  s a g g ­
i e s t  iv e  o f  h e x a p h e n y le th a n e  ( n o te :  t h i s  l a t t e r  s u b s ta n c e  
may b e  p re p a re d  b y  s h a k in g  a  s o l u t i o n  o f  t r i t y l  c h l o r i d e  
i n  b e n z e n e  w i th  m e rc u ry , b u t ,  i n  t h e  p r e s e n t  c a s e ,  i t  had 
b e e n  a n t i c i p a t e d  t h a t  t h e  so d iu m  w ould r e a c t  p r e f e r e n t i a l l y ) .
I 'r ip h e n y lm e th y l  sod ium  h a s ,  t h e r e f o r e ,  b e e n
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p r e p a r e d  in  e t h e r e a l  s o l u t i o n  b y  f o l lo w in g  t h e  i n s t r u c t i o n s  
w h ic h  a r e  s e t  down b y  l ia u s e r  and % idson (5 5 ) b u t  t h e  p r e -  
: p a r a t i o n  h a s  b e e n  m o d if ie d  t o  t h e  s m a ll  e x t e n t  o f  e f f e f l t -  
: in g  t h e  r e a c t i o n  in  an  a tm o sp h e re  o f  d r y  n i t r o g e n  in  
o r d e r  t o  d im in is h  t h e  l o s s  o f  p ro d u c t  d u e  t o  o x i d a t i o n .
To d e te r m in e  w h e th e r  t r i t y l  sod ium  h a s  
a n y  d e l e t e r i o u s  in f lu e n c e  on  b e n z o y l s u b s t i t u e n t s ,  a  
s u i t a b l e  a l i q u o t  o f  i t s  s o l u t i o n  i n  e t h e r  w as s ip h o n e d ,  
u n d e r  t h e  u s u a l  c a r e f u l l y  c o n t r o l l e d  c o n d i t i o n s  p e r t a i n i n g  
t o  t h e  u s e  o f  t h i s  r e a g e n t ,  i n t o  an  e q u a l  vo lum e o f  d r y  
b e n z e n e  c o n t a in i n g  t e t r a b e n z o y l ^ y - f r u c t o s e  in  s o l u t i o n .
The b r i g h t  r e d  c o lo u r  w as d i s p e l l e d  a t  o n ce  on c o n t a c t i n g  
t h e  b e n z e n e  and s u b s e q u e n t  e x t r a c t i o n  w i th  an  am ount o f  
s t a n d a r d  a q u e o u s  a c id  e q u i v a l e n t  t o  t h e  sod ium  t r a n s f e r r e d ,  
f o l lo w e d  b y  c o n c e n t r a t i o n  o f  t h e  d r i e d  b e n z e n e  s o l u t i o n  
and  re m o v a l o f  t h e  s o l v e n t ,  y ie ld e d  a  w axy y e l lo w  p r o d u c t  
f ro m  v /h ich  t r ip h e n y lm e th a n e  w as e x t r a c t e d  w i th  l i g h t  
p e t r o le u m . ‘The v /h i te  r e s i d u e  r e m a in in g  a t  t h i s  s t a g e  
c o u ld  b e  r e c r y s t a l l i s e d  fro m  e th a n o l  and f u r n i s h e d  
y - f r u o t o s e - t e t r a b e n z o a t e  t o  an  e x t e n t  o f  61 p e r  c e n t ,  o f  
t h a t  em p lo y ed . A l a r g e  p a r t  o f  t h e  l o s s  o f  t h i s  m a t e r i a l  
may b e  a t t r i b u t e d  t o  in c o m p le te  s e p a r a t i o n  fro m  t h e  
c r y s t a l l i s i n g  m edium , and i t  i s  i n f e r r e d  fro m  th e  r e s u l t  
t h a t  b e n z o y l s u b s t i t u e n t s  a r e  s t a b l e  i n  t h e  p r e s e n c e  o f
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so d iu m  t r i p h e n y l m e t h y l .
A tte m p te d  o o n d e n s a t io n s  v / i th  t r ip h e n y lm e t h y l  g^ i u m
Three sm all-sca le  attempts were mode at 
th is  point to  e f fe c t  oondensations bet\7een the fo llo i/in g  
pairs of substances*
a )  y - f r u c t o s e - 1 , 3 , 4 , 6 - t e t r a b e n z o a t e  and
t e t r a b e n z o y l - ^ - g l u c o s e - l - b r o m i d e
b ) y - f r u c t o s e - 1 , 3 , 4 , 6 - t e t r a b e n z o a t e  and
t e t r a a c e t y l - o d  - g lu o o s e - l - b r o m id e  
o) - g l u c o s e - 1 ,  S , 3 , 4 - t e t r a a c e t a t e  and
te t r a a c e ty l - O C - g lu c o s e - 1 - b r o m id e  
The d e r i v a t i v e s  w i th  t h e  f r e e  h y d ro x y l  
g ro u p  w e re  c r y s t a l l i s e d  s e v e r a l  t im e s  b e f o r e  u s e  fro m  a  
n o n - h y d r o x y l ic  s o l v e n t  and d i s s o lv e d  i n  c a r e f u l l y  d r i e d  
b e n z e n e , a  l i t t l e  o f  t h i s  s o lv e n t  b e in g  rem oved fro m  t h e  
s o l u t i o n  b y  d i s t i l l a t i o n  i n  o r d e r  t o  e l i m in a t e  an y  t r a c e  
o f  v /a te r  w h ich  m ig h t rem a in *  On a d d i t i o n  o f  t h e  t r i p h e n y l -  
: m e th y l  so d iu m , u n d e r  an  a tm o sp h e re  o f  d r y  n i t r o g e n ,  t h e  
c o lo u r  w as d i s p e l l e d  im m e d ia te ly  in  a l l  c a s e s ,  a n d , b e f o r e  
a  p e rm a n e n t o ra n g e  c o l o u r  c o u ld  b e  p ro d u c e d , a  q u a n t i t y  o f  
t h i s  r e a g e n t  v/as r e q u i r e d  in  e x c e s s  o f  t h a t  c a l c u l a t e d  in  
r e l a t i o n  t o  t h e  am ount o f  p a r t l y  s u b s t i t u t e d  s u g a r  em ployed*
^  N ot p re p a re d  f o r  t h i s  v/ork
X F o r  a  p r e p a r a t i o n  o f  t h i s  com pound, s e e  r e f *  5 4 , and 
A p p en d ix  I I I *
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In  o a s e s  a )  and o ) * g r a d u a l  p r e c i p i t a t i o n  o c c u r r e d  a t  
t h i s  s t a g e  and t h e  h a l i d e  w as added  d i r e c t l y  a l s o  in  
b en z a rie  s o l u t i o n  : h o w e v e r , i n  e x p e r im e n t  b ) ,  no su c h  
ch a n g e  had  r e s u l t e d  a f t e r  t h e  e l a p s e  o f  h a l f  an  h o u r ,  b u t  
a  g r a d u a l  s e p a r a t i o n  fo llo r ;/e d  t h e  a d d i t i o n  o f  t h e  seoond  
r e a c t a n t .  The p ro c e d u re  f c l lo iv e d  a t  t h a t  p o in t  w as t o  
s h a k e  t h e  m ix tu r e  m e c h a n ic a l ly  f o r  s e v e r a l  h o u r s  and th e n  
ex am in e  t h e  p r o d u c t .  I n  no i n s t a n c e ,  m o re o v e r , w as any  
h e a t  ch an g e  d e t e c t e d ,  n o r  h a s  any  o f  t h e  e x p e c te d  c o n d e n s -  
: a t i o n  p r o d u c ts  b e e n  i s o l a t e d ,  b u t ,  on  t h e  o t h e r  h a n d , a  
c o m p le te  r e c o v e r y  o f  r e a c t a n t  m a t e r i a l ,  o r  a n y  a p p ro a c h  t o  
t h a t ,  h a s  a l s o  n o t  b ee n  a c h ie v e d  5 t h e  m a in  o b s t a c l e  t o  
a  s e p a r a t i o n  o f  t h e  r e a c t i o n  p r o d u c ts  seem s t o  h av e  b e e n  
t h e  s m a l ln e s s  o f  t h e  s c a l e  u p o n  w h ich  t h e  e x p e r i r i e n t s  w e re  
made ( 2 - 5  gm .) a n d ,  f o r  a n  e f f i c i e n t  r e s o l u t i o n ,  t h e  u s e  
o f  l a r g e r  q u a n t i t i e s  i s  i n d i c a t e d  o r ,  p o s s i b l y ,  t h e  f i n e r  
d i s c r i m i n a t i o n  o f  c h ro m a to g ra p h io  t e c îm iq u e s  w ould  p ro v e  
s a t i s f a c t o r y  ( c f .  4 7 ) .
The a p p ro a c h e s  t o  a  s u i t a b l e  s o d i o - d e r i v a t i v c  
h o w e v e r, h a v e  n o t  b e e n  e x h a u s te d  and t h e  m ethod  o f  F re u d e n -  
î b e r g ,  w i th  w h ic h  t h i s  c h a p t e r  w as i n t r o d u c e d ,  h a s  n o t  y e t  
b e e n  c o n s id e r e d .  Thus f a r ,  a t t e n t i o n  h a s  b e e n  d e v o te d  
t o  e s t e r i f l e d  s u g a r  d e r i v a t i v e s  s i n c e  t h e i r  u s e  i s
1 5 6 .
p a r t i c u l a r l y  a d v a n ta g e o u s ,  a s  h a s  b e a n  s e e n ,  i n  t h a t  t h e  
s u b s t i t u e n t s  may b e  rem oved o n ce  a  c o n d e n s a t io n  h a s  b e e n  
e f f e c t e d , b u t ,  w h i le  t h e i r  e l i m i n a t i o n  i s  d e s i r a b l e ,  i t  
i s  n o t  i n d i s p e n s a b l e .
The i n t r o d u c t i o n  o f  a  so d iu m  atom  i n t o  th e  
m o le c u le  o f  a  p a i - t i a l l y  m e th y la te d  s u g a r  i s  o f f s e t  w i th  
none o f  t h e  d i f f i c u l t i e s  w h ic h  h av e  b e e n  s e e n  t o  a t t e n d  
t h e  u se  o f  e s t e r s  and i s  f r e q u e n t l y  e f f e c t e d  by  t h e  a d d i t i o n  
o f  r a e t a l l i c  sod ium  t o  a  s o l u t i o n  o f  t h e  a p p r o p r i a t e  d e r i v -  
: a t l v 0 i n  e t h e r e a l  s o l u t i o n  a s  F re u d e n b e rg  d e s c r i b e d .  The 
num ber o f  s u i t a b l y  c h a r a c t e r i s e d  t e t r a m e t h y l  h e x o s e s , 
h o w e v e r , i s  som ew hat r e s t r i c t e d  and an  e x p e r im e n t h a s  b e e n  
e n v is a g e d  t o  em ploy  t h e  1 , 2 , 3 , 4 - t o t r a i a e t h y l  e t h e r  o f  
/3 - g lu c o s e  w h ich  i s  a v a i l a b l e  fro m  a o e to b ro m o g lu c o s e  by  
a  s e r i e s  o f  m o st i n t e r e s t i n g  r e a c t i o n s  th r o u g h  /3 -g lu c o s a n  
(57  t o  60 and A p p en d ix  I I I ) .  Some s l i g h t  v a r i a t i o n s  h av e  
b e e n  in t r o d u c e d  a t  i n t e r m e d ia t e  s t a g e s  i n  t h i s  s y n t h e s i s  
w h ic h  r e s u l t  i n  t h e  i s o l a t i o n  o f  en h an ced  y i e l d s  o r  a  
s i m p l i f i c a t i o n  o f  t h e  p r o c e d u r e ,  b u t  t h e  w ork  h a s  n o t  b een  
ad v an ced  s u f f i c i e n t l y  t o  p e r m i t  t h e  i n c l u s i o n  o f  a  d i s -  
: c u s s io n  in  t h e  p r e s e n t  co m m en tary .
A P P E N D I C E S
iO’i'ENDK I
f r t w  mM E l l n e r ' e  s o l u t i o n s
The re a fc e n t 1b a  modi l l o a t i o a  o f  B a r f o e d ’ s 
a o ld  c o p p e r  s o l u t i o n  w hloh I s  u se d  f o r  d i s t i n g u i s h i n g  mono- 
and d i s a c o h a r i d e s .  The e x t e n t  o f  r e d u c t io n  I s  d e te rm in e d  
by th e  a d d i t i o n  o l  p h o sp h o -m o ly b d a te  s o l u t i o n  w h ich  r e a c t s  
w i th  t h e  c u p ro u s  o x id e  to  p ro d u c e  an  I n t e n s e  b lu e  c o lo u r  and 
t h i s  p r o v id e s  a  v e ry  s e n s i t i v e  t e s t  f o r  t h e  p r e s e n c e  o f  a 
r e d u c in g  m o n o s a c c h a r id e . The a c id  r e a g e n t  I s  p a r t i c u l a r l y  
u s e i u l  f o r  d i s t i n g u i s h i n g  r e d u c t i o n  d u e  to  s u g a r s  irom  t h a t  
d u e  t o  s u b s ta n c e s  r e q u i r i n g  th e  a d d i t i o n a l  p r e s e n c e  o f  a l k a l i ,  
f o r  ex am p le , c h lo ro lo rm  w hich  I s  f r e q u e n t ly  em ployed a s  a 
s o lv e n t  l o r  r e d u c in g  m a t e r i a l .
Copper reagent
D is s o lv e  24 gm. o f  c o p p e r  a c e t a t e  In  450 m l. 
o f  b o i l i n g  w a te r  b u t  do n o t  f i l t e r  I f  a  p r e c i p i t a t e  fo rm s . 
Im m e d ia te ly , add 25 m l. o f  8 .5  p e r  c e n t ,  l a c t i c  a c id  t o  t h e  
h o t  s o l u t i o n  a n d , on sh a ic ln g , n e a r l y  a l l  o f  t h e  p r e c i p i t a t e  
w i l l  d i s s o l v e .  c o o l ,  d i l u t e  to  5oO m l. a n d , a f t e r  s e d l -  
:m e n ta t lo n ,  f i l t e r  o f f  t h e  i m p u r i t i e s .
P h o sp h o m o ly b d lc  a c id  s o l u t i o n
T o/
1 5 7 .
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To 35 gm. o f  m o ly b d io  a c id  and 5 gm. o f  sodium  
t u n g s t a t e  add 200 m l. o f  10  p e r  c e n t ,  sod ium  h y d ro x id e  s o l -  
: u t i o n  and 200 m l. o f  w a te r .  B o i l  v ig o r o u s ly  20 t o  40 m in - 
: u t e s  i n  o r d e r  to  exp e l l  n e a r l y  a l l  o f  t h e  am monia p r e s e n t  
in  t h e  m o ly b d ic  a c i d .  C o o l, d i l u t e  t o  a b o u t  350  m l. and add 
125 m l. o f  c o n c e n t r a t e d  (85 p e r  c e n t . )  p h o s p h o r ic  a c i d .
D i lu te  t o  500 m l.
1 59 .
I I
Sstjjnation of Glucose .iOod«*Qst Method
85 ml. of tVood-Ost solution (a) is  brought to  
b o ilin g  then 10 ml. of sugar solution i s  added and the whole 
i£  boiled for a further 10 minutes. After the mixture has 
been cooled rapidly, the precipitated cuprous oxide i s  f i l t e r -  
red o ff  into a Gooch crucible which i s  transferred to a large  
beaker. Meanwhile, the flasK i s  rinsed into the beaker with 
25 ml. of ferr ic  sulphate solution (bj and, when a l l  the 
cuprous oxide has been dissolved , i t  may be estimated by 
t i t r a t io n  with standard potassium permanganate so lu tion  ( o ) .
So lu tion8
a) D issolve 185 gm. o f potassium carbonate and
50 gm. of potassium bicarbonate in  500  ml. of water in
the heat ; d isso lv e  11.8 gm. of copper sulphate penta-
; hydrate in  100 ml. of water and add slowly with s t ir r in g  
to  the previous so lution . F i lte r  and make to about 
500 ml.
b) To 575 m l. o f  w a te r  add 185 m l. o f  c o n c e n t r a t e d
s u lp h u r ic  a c id  t h e n  1 2 .5  gm. o f  f e r r i c  s u l p h a t e .  H ea t
u n t i l  s o l u t i o n  i s  c o m p le te d .
o) 0 .0 4  M p o ta s s iu m  p e rm a n g a n a te  s o l u t i o n .
1 6 0 .
iiPPENDIi I I I
A d ia g ra m u ia tio  o u t l i n e  i s  g iv e n  in  t h i s  a p p e n d ix  o f  
th e  s y n th e s e s  o f  5 - g l u c o s e - 1 , 2 , 3 , 4 - t e t r a a c e t a t e  and
1 , 2 , 3 , 4 - t e t r a m e t h y l - 8 - g lu c o s e  b o th  o f  w h ic h  w ere m en tio n ed  
in  t h e  d i s c u s s i o n  o f  M ic h a e l* s  g lu c o s id e  r e a c t i o n .  The 
num b ers ab o v e  t h e  a r ro w s  r e f e r  t o  t h e  b ib l i o g r a p h y  by  w hich  
a d d i t i o n a l  d e t a i l s  may be o b ta in e d .
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A C K N O W L E D G E M E N T S
The a u th o r  w is h e s  t o  r e o o r â  h i s  g r a t e f u l  a p p r e c i a t i o n  
o f  t h e  k in d n e s s  w h ich  D r. Dewar h a s  e x te n d e d  t o  him  b y  
h i s  s t i m u l a t i n g  c r i t i c i s m s  th r o u g h o u t  t h e  c o u r s e  o f  t h e  
i n v e s t i g a t i o n  and o f  t h e  c o n s t a n t  i n t e r e s t  t a k e n  b y  D r . 
Openshmv in  i t s  l a t e r  a s p e c t s ;  i t  i s  a  p l e a s u r e  t o  
ack n o w led g e  t h e  e n c o u ra g in g  s u g g e s t io n s  o f f e r e d  b y  D r .
D .J .  B e l l  o f  t h e  S c h o o l o f  B io c h e m is t ry  in  t h e  U n i v e r s i t y  
o f  C am b rid g e .
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